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CONNECTING RODS 


Forged from special chrome nickel 
steel which has a tensile strength 
of 280,000 pounds per square 
inch; machined all over; excep- 
tionally light; perfectly balanced: 
Sturtevant white metal and phos- 
phor bronze are used for bearing 





linings. 





























REG. U. S. PAT. OFF. 


B. F. STURTEVANT COMPANY 


Hyde Park, Boston, Massachusetts 
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Intake Side Hall-Scott, “BIG SIX” Airplane Engine 


This Hall-Scott, Type A-5a, rated at 150 H.P., is offered after having most 
successfully passed severe running tests as required by Hall-Scott engineers, 
and final 48 hour endurance, running test, on cradle type torque stand, 
with propeller directly connected, in accordance with U. S. Government 


requirements. (Spec. 1002.) 


Total weight, complete and ready for service, , , . 578 lbs. 

Weight per H.P. (Based on actual H.P. development, at I, 300 R. P.M.) 3.61 * 

Consumption gasoline in lbs. per H.P. hour, ; ‘ : : ‘ ‘ 565 
- lubricating oil ‘* = ; ‘ ‘ ‘ ‘ ° 025 


HALL-SCOTT AIRPLANE ENGINES, both four and six cylinder types, are 
used by U. S. Army and Navy Departments, and are generally used by all 
leading American airplane manufacturers. 


Hall-Scott Motor Car Co., Inc. F. P. Whitaker 
General Offices EASTERN REPRESENTATIVE 


Crocker Bldg., San Francisco, Calif. 165 Broadway, New York City 
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A master training machine with 
a landing speed of 37 m.p.h. 


CHINE is particularly adapted for training purposes. There is a high fac- 

tor of safety throughout; there is ease of control; there is a special safety 
landing gear (note forewheel) ; there is safety in the location of the seats to the rear 
of the main planes. The machine is built to stand rough usage, the unlearned 
manoeuvers, the unsteady hand of the beginner. ‘ Official tests show a landing 
speed of 37 miles per hour. ‘’Repairs are easily made, for the parts are inter- 
changeable. Large orders being filled for Government assure spare parts being sup- 
plied quickly. By the addition of pontoons the machine is readily adapted for 
water flying and training. The change from land to water use, and vice versa, can 
be made in one hour. It is a master machine for all training purposes. Govern- 
ment inspected machines ready for immediate delivery. 


To STANDARD MODEL “J” PRELIMINARY TRAINING MA- 


GENERAL DIMENSIONS: : ; AREAS: 
Wing span : upper plane. . Sees + ade +. 3. ~ epeegpenpenepenresnppeppneneenes © ia 
hha as Rage i? : pebet Ee wo Total supporting surface (wings and ailerons)...429 sq. ft. 
rs ee Bored Poe . care te Aftowama Ceneh Zi OO; Fhidc cs caccscccavcccé 63.40: eae, SE 
> re AB en WEE Wigs... +... ' ; "444° Stabilizer—-horizontal ............ were = ES 
ent ae Vlad Steg te : sbsxe ‘ "Ogres Stabilizer rea ere ee a oe 3.7 4 
Overall height of machin ‘ ods a6 5.0 Rudder ya 5 PPE OR EE AN hig” oa. ft. 
: »p Paget °1 ER Or ee errr as sq. ft. 
angie * oe eee i anni le Max. load per sq. ft. Sup. Surface.............. 4.4 lbs. 
be redral angie ... Eger ge M8. 9 - 0 oe a ee rea eee ere os a4. ee 
Are RP ee aa 
Wing curve ....... ; eee i wie Solo .R.A.F. No. 3 
Horizontal stabilizer: angle of incidence...... 0 PERFORMANCE: 
: — Bax. -Bpeed—P all Med. oso cond cewsesae’ ..68 M.P.H. 
: WEIGHT: Min. Speed—Full load................ ...37 M.P.H. 
Net weight—Machine empty, including water, acces- "i Climbing Speed in 10 minutes.................. 2600 ft. 
: ae ee rr ee ere 1350 lbs Range of Action at econ, Speed... ae .....900 miles 
Gross weight—Machine loaded................. .1950 Ibs. oe PP rere rr rere rere Tr 1 in § 


Contractors to the United States Government 


Member Aircraft Manufacturers’ Association, Ine. 





EXECUTIVE OFFICES, WOOLWORTH BLDG.NYC. . 
FACTORY. PLAINFIELD, NEW JERSEY 
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Brock 


Automatic 


Camera 


Type IV, Films 
Type V, Glass Plates 
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Seale Equalizing Printing Machine for 


Photographic Maps 
Field Enlarging Machine 


Collapsible Field Darkroom 


Drawing Instruments for Mechanically 


Transposing Photographic 
Data to Maps 
Manufacturer of Specified Equipment 
U.S. Army Aviation Section 
Signal Corps 


ARTHUR BROCK, Jr 


Manufacturer of 

Optical Instruments and Special Machinery 
511 BULLITT BUILDING 

PHILADELPHIA 
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‘NORM . 95 
BALL BEARINGS 


(Patented) 


Because it is not easy to distinguish 
between engine failure and ignition 
failure--and because many a good 
engine and many a good airplane has 
been condemned for faults of its igni- 
tion—and because engine dependa- 
bility and airplane performance 
depend so largely upon magneto de- 
pendability and performance — the 
manufacturers of engines and _air- 
planes of the better class have 
standardized on "NORMA" equipped 
electrical accessories. They have 
found that the use of "NORMA" Bear- 
ings in a magneto is an evidence of 
quality throughout that accessory. 
They have learned that “NORMA” 
Bearings are an important factor in 
assuring the over-all dependability 
of their machines. 


Be Sure-See That Your Mag- 
netos are "NORMA" Equipped 





THE NORMA COMPANY OF AMERICA 


NEW YORK 


i799 BROADWAY 


Ball, Roller. Thrust and Combinacion Bearings. 
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SPERRY APPARATUS for AERONAUTIC DEFENCE 


Synchronized 
Automatic Pilot Drift Set Compasses 


Suieahle for all Airs Standard Equipment Adapted for Air- 
U.S.Army. Awarded planes and Submar- 


Collier Trophy 1916. ines in U.S. Service. 


planes. 





Enables the Pilot to Corrects the Com- Radium Dials Make 
Drop Bombs, Make pass Automatically Them Easy to Read 
Photographs, Etc. for All Drift. in the Dark. 





THE SPERRY GYROSCOPE COMPANY 


Manhattan Bridge Plaza 
126 Rue de Provence Brooklyn, New York 15 Victoria St., 


Paris Telephone 9700 Main London S. W. 
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The tentative plans for Langley Field, 
designed by the architect, Albert K 
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HE plans that have been prepared for Langley 

Field indicate that aviation is to have a veri- 

table West Point. The site seems to lend itself 
to architectural treatment of the most elaborate char- 
acter, and great praise is due the architect and those 
who cooperated with him for the comprehensive plan 
which has been submitted. 

What may be the development from the extensive 
experimental work to be conducted at the field the 
future alone can show. If the automobile early in its 
history had been subsidized with millions of dollars of 
Government appropriations and there had been de- 
tailed to its improvement and refinement the best trained 
minds of the Army and Navy, how much more quickly 
would the moderate priced reliable vehicle of today 
have been produced. The airplane, requiring as it does 
the skill of aeronautical engineers and motor experts, 
would have developed slowly had it not been for gov- 
ernmental support. With all the research and experi- 
mental work centered at the 
aeronautics will immediately receive an impetus which 
will place the United States in a position to produce 
advanced types which should lead the world. 

It is becoming more and more evident to those who 
are considering the future of the aeronautical require- 
ments of the Government that it is inefficient to have 
both the Army and Navy working along parallel lines 
Langley Field 


one place science of 


in building up two separate air services. 
may be one of the means of showing to those in authority 
that this country can best be served by one centralized 
aeronautical service. 

The Cadet 

The unparalleled rush of young men from all parts 
of the country to enter the aviation section has brought 
with it problems that are not easily solved. The general 
impression of most of the applicants is that they ean 
immediately rank as officers and will learn to fly in the 
fame way that they learned to operate an automobile. 
The need has been so pressing that this procedure has 
almost been the case. But with experience as a guide 
and the lack of sufficient equipment as a fact to con- 
sider, a more carefully planned program of tuition ean 
be undertaken. The announced cadet course to be given 
at the six educational institutions selected is a step in 
the right direction. 

Before any young man should be allowed to operate 
the controls of valuable Government airplanes, even 
with the most experienced instructors, he should have 
been tested both physically and mentally and the 
obviously unfit eliminated. It is true that under the 
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press of necessity many aviators flying abroad could not 
pass some of the tests required. One of the most bril- 
liant of the French flyers is reported to be a hopeless 
consumptive, yet he has achieved results that are un- 
paralleled. But these are exceptional cases. 

The military or naval aviator to be of the greatest 
value to the Army or Navy must have a physique that 
will withstand the exacting demands of air manoeuver- 
ing, must have the training and intelligence to be able 
to observe as well as to fight, and must be grounded in 
the tactics of the air as well as the operation of a 
machine. 

The cadet course will act as a sieve which will auto- 
matically retain for the service the capable and the 
promising. 





The National Advisory Committee 

On another page of this issue will be found a state- 
ment of the organization, duties, work already accom- 
plished and now under way by the National Advisory 
Committee for Aeronautics. 

The Committee deserves the hearty support and cor- 
dial cooperation of the entire aeronautical industry. 
Its efforts in assisting to solve some of the most impor- 
tant problems, including that of patents, deserve high 
praise. 

With the completion of its new field experimental sta- 
tion, which will include a testing laboratory, wind tun- 
nel, and machine shops, the Committee will be able to 
make still more valuable contributions to the practical 
solution of aeronautical problems, and these contribu- 
tions will be available to the entire industry. 





The Work of the S. A. E. Standards Committee 

Working in close cooperation with the Army and 
Navy, the Standards Committee of the 8. A. E., through 
its aeronautie division, has made important recommen- 
dations for the adoption of fixed standards in many 
details of construction of machines. It is significant to 
find that many of the large constructors are cooperating 
in this work. 

Adoption of standards, which will enable an increased 
production of machines to be made, will not only be of 
benefit to the industry, but is necessary if the country 
is to take an important and commanding part in the 
war. It is gratifying to see the earnest and harmonious 
efforts of the engineers and Government officers, work- 
ing together for the solution of problems which must be 
solved if we are to make ourselves felt as a factor in the 
fight for freedom and democracy. 


The latest of the long series of interest- 


ing and instructive articles which M. 
Lagorgette has been contributing to L’- 
Aérophile are two on the Albatros bi- 


planes, which form a considerable part of 
the German aerial fleet. The first of 
these articles gives a historical summary 
of the development of the Albatros, and 
a detailed description of the various re- 
conaissance and general-purpose biplanes 
which have been built by that firm. The 
second treats exclusively of the speed 
scout, model D.1., which has previously 
been mentioned in “ AVIATION AND AERO- 
NAUTICAL ENGINEERING” under the title 


of the “German Spad.” 


The Albatros Biplanes 


By Jean Lagorgette* 


The wings have a rather deep camber, 
about .048 of the chord on the lower 
surface and .OS7 on the upper surface, and 
they are of virtually constant thickness 
from a point three inches back of the 
entering edge to the middle of the wing. 
The angle of incidence in the neighbor- 
hood of the body is 6 deg. for both wings. 
Near the tips, this angle is decreased to 
2 deg. 6 min. on the left wing and 1 deg. 
30 min. on the right, the difference being 
designed to allow for propeller torque. 
There is also a decided flattening of the 
section, or “ washing out ” of camber near 
the tips, in accordance with the ideas of 


the late Prof. Montgomery The section 








1915 


The Albatros firm was founded in 1910, 
and its chief factory is at Johannisthal, 
near Berlin. Its first activities were to 
build copies of the Farman and Antoinette, 
and its distinctive work did not begin un- 
til in 1910 it acquired the services of the 
great German pilot, Helmuth Hirth. At 
the beginning of the war several world’s 
records were held by the Albatros ma 
chines, notably those for altitude with 
three passengers (von Lossl, 15.600 ft.) 
and duration (Bohm, 24 hrs. 10 mins.). 

All the Albatros machines in use in 
the war have been tractor biplanes, and 
the changes in construction and design 
during the last two years have been much 
radical than one might expect. In 
fact, there has been manifested a marked 
tendency, at many points where changes 
had been made, to revert to the practice 
of 1915. 


less 


THE MODEL C.1II 
The reconaissance 2-seater now in us 
is known as the model C.IIT.. and differs 
only slightly from the 1915 type. The 


Wings are nearly equal in span, the span 
of the upper pair being 3S ft. 6 in., that 
of the lower, 36 ft. 6 in., an overhang of 
only one foot at each end. The chord 
of the upper wings is 5 ft. 11 in., that of 
the lower, 5 ft. 7 in. This difference in 
chord is something new in German ma- 
chines, and shows the influence of the 
Nieuport and other French designs. The 
areas of the upper and lower’ wings, 
respectively, are thus 213 and 191 sq. ft.. 
a total of 404 sq. ft. The gap hetween the 
wings is 5 ft. 1 in., giving for the mean gap- 
chord ratio the rather low value of 0.88. 
Unlike the earlier products of the Alba- 
tros firm, the C.IIT. has no sweep back 
of the wings, but there is a dihedral of 
2 deg. There is no stagger, and the front 
row of struts are vertical, but the back 
row are slightly inclined backwards, due 
to the greater chord of the upper wings. 
There is left a decided gap (about 8 in.) 
between the two upper wings. 


Warner from L’Aéro 


* Abstracted by FE. P. 
phile. 
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ALBATROS 


with an upturned trailing edge, which was 


employed on the 1915 model, has ceased 
to be used. 
Jilerons 
As on many other German airplanes, 
the ailerons are rather smaller than is 


usual in America. They are applied to the 
upper wing only, and have an area of 16.1 
sq. ft. each, making the aileron area only 
S per cent of the total wing area. They 
are warped, as on most other Teutonic 
machines (v. AVIATION AND AERONAUTICAI 
K.NGINEERING, Aug. 1, 1916), the object 
probably being to avoid the necessity of 
using the rudder in conjunction with the 
The ailerons are attached, not 
spar proper, but to a third, 


ailerons. 
to the rear 


but 4 in. from the leading edge, and tly 
distance between spars (in the Upper 
wing) 2 ft. 8 in., leaving 2 ft. 11 in. oye. 
hanging the rear spar. There is, as me. 
tioned above, a third spar some little dis 
tance in back of the two principal ong 
but this is of minor importance. Ty 
proper spacing between the spars is pr 
served by elliptical steel tubes placed g 
the ends and middle of each panel of the 
wing. The ribs themselves are even) 
spaced, and alternate with false ribs gy. 
tending only as far as the rear spar, ani 
lacking the web. 

The profile of the ends of the wing: 
which are raked outward in the usual 
manner, is formed of steel tubes, as is 
the framework of the ailerons. The trail. 
ing edges of the wings themselves ar 
formed by wires, so that there is a slight 
scalloping between the ribs. The inter. 
plane struts, of which there are two pairs 
on each side of the body, are steel tubes 
of streamline section. The fittings whied 
connect them to the wings and act as wir 
ing plates are ingenious, but require the 
piercing.of the wing spar by a bolt of con 
siderable size. Wires run from the bot. 
toms of the struts nearest the body to the 
upper part of the body instead of going 
directly to the top of the cabane as former 
lv. In this manner the interruption to the 
field of machine-gun fire is minimized. 

The wings are attached to the body and 
cabane by readily detachable screw fit 
tings, and are held secure against vibra- 
tion by locking pins and keys. Steel tubes 
are fixed rigidly transversely of the bod 
to provide a base to which the wing spars 
may be attached. The interior bracing of 
the wing is, as usual, of plated piano wire 
without turnbuckles. 

Tail 

The tail is of the lifting type, the stabi 
lizer being set at an angle of 2 deg. 4 min 
It is roughly semi-circular in shape, avd 
has an area of 32 sq. ft. The elevator 
comprises two flaps of conventional form, 
having an area of 14 sq. ft. The tail is 
decidedly changed in appearance from that 
on earlier models of the same make, where 
the stabilizer was triangular and _ the 
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ALBATROS ( 


very much lighter spar, inserted chiefly 
for this special purpose. 
Struts and Wings 
The spars are mounted extremely far 
forward in the wings. The front spar is 
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Sipe VIEW 

elevator flaps were parallelograms. The 
fin is triangular, and is located partly 
above and partly below the body. It has 
an area of 5.7 sq. ft. The rudder is more 
nearly semi-circular than on _ previous 
productions, but its area remains Wr 
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changed at 6.5 ft. The framework of the 
tail is entirely of steel tubes. 


Body 


The body of the model C.III. has the 
knife-edge at the rear horizontal, whereas 
all earlier Albatros machines have had it 
vertical. The body really terminates in a 
T, since the fin below the body is built up 
integrally with it as a rigid keel. The 
fore-and-aft curvature nearly all comes 
on the lower surface of the body, the up- 
per surface being comparatively flat in 
that plane. The length of the body, ex- 
clusive of the cowl, is 22 ft. 4 in., and its 
maximum cross-section is 3 ft. 2 in. high 
by 2 ft. 11 in. wide. The engine is car- 
ried on two bearers of pine, of I-section, 
and these, in turn, rest on heavy parti- 
tions of three-ply wood, inserted in the 
pody for this purpose, and taking their 


bearing directly on the landing gear 
struts. The pilot sits between the wings, 


the observer and gunner just back of the 
trailing edges. 

The body is built up around four prin- 
cipal longerons, lying in the corners, and 


AVIATION 


the rear pair of vertical, 


while the forward 


tubes being 
pair are, in conse- 
quence, considerably inclined. The skid 
itself is of ash. It is sprung by two in- 
dependent clusters of rubber rings, con- 
nected to the body on each side of the 
longitudinal axis, thus interposing a re- 
sistance to any excessive side thrust and 
swivelling. 
Power Plant 


The engine is a Mercedes, either a six 
eylinder 170 h.p. or, more rarely, an eight- 
cylinder 220 h.p. The six-cylinder type 
drives the propeller direct at 1450 r.p.m., 
but the larger engine uses a geared-down 
propeller. 

A Garuda propeller, 9 ft. 2 in. in di- 
ameter is used. The maximum blade 
width is 74 in., and both blades are 
bent forward from the hub, as is shown 
by the side elevation of the machine. The 
propeller is made of walnut and mahogany 
laminations. 

The main gasoline tank is under the 
pilot’s seat, and holds 60 gals. On the 
most recent examples of the C.III. which 








ALBATROS C.IIT., 
two subordinate longerons lying midway 
up the flat sides. These members are all 
of spruce, except that the uppermost pair, 
forward of the splice, which comes just in 
back of the observer’s seat, are of ash. 
There are three partitions of three-ply 
wood which serve for cross-braces, and 
these, aside from the light struts which 
serve to maintain the longerons at their 
proper spacing, are virtually all the brac- 
ing that there is in the body. There is 
not an inch of wire in the structure. The 
body is covered with three-ply wood, mak- 
ing. in conjunction with the longerons and 
formers, an exceedingly strong structure, 
and one which is not excessively heavy. 
Landing Gear 
The landing gear possesses no very un- 
usual features, except the sprag brake 
Which is mounted between the wheels, and 
Which is shown in one of the illustrations. 
The track is 6 ft. 1 in.. and the wheels 
use $2x5 tires. The axle is a simple steel 
tube a little more than two in. in diameter. 
When in flight it lies directly behind the 
fixed tube connecting the two Vs, but no 
attempt has been made to have it house 
Itself in a stream-line casing. The body 
sttuts are also steel tubes, and are con- 
hected to the body at their upper ends by 
@ feat and simple fitting, which makes 
contact with the body longerons around 
Wo sides, and also makes due provision 
for the attachment of the turnbuckles 
Which terminate the external drift wires 
and the landing gear bracing wires. The 
landing gear is cross-braced only in the 
lane of the forward members of the Vs. 
@ brake is, as previously mentioned, 
mounted between the wheels and above 
the axle. It is operated by a lever ac- 
tessible to the pilot’s left hand. 
The tail skid is entirely outside of the 
ly, and is mounted, through the inter- 
mediary of a pivoted fork, at the vertex 
of a Pyramid of fou. steel tubes. This 
Pyramid, however, is hardly symmetrical, 
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WARPING OF AILERONS 

the French have captured, the tank is 
divided into two compartments, the smal- 
ler of which holds 8 gals., providing 
enough fuel for the aviator to regain his 
own lines. Provision is made for filling 
the tank from outside the body. 

The gravity feed tank is above the up- 
per wings, and is of stream-line form. It 
holds 10 gals. The oil tank is at the left 
of the engine, and is held in position by 
leather straps. The capacity of this is 5 
gals, 

The exhaust stack discharges above the 
upper wings, has been the usual 
practice in German airplanes. It is of 
elliptical section, 6 by 3° in. 

A honeycomb radiator is used, and it 
is located above the upper wings. A small 
tube runs from the upper portion of the 
radiator to the water jacket of the rear 
evlinder, thereby preventing the establish- 
ment of air-locks in the water circulation. 


as 


Controls 

The elevator is controlled by the fore- 
and-aft motion of a lever. The control 
wires are both attached to the lever above 
the pivot, one running directly back to the 
elevator, the other running forward, 
around a pulley, and thence to the 
elevator. When the elevator is in position 


for level flight the lever is not vertical, 
but is inclined forwards. 


The ailerons are controlled by a side-to- 
side movement of the same lever which 
operates the elevator. The aileron wires 
run through the interior of the lower 
wing until they are vertically under their 
ultimate point of attachment, when they 
around a pulley and into the 
vertical plane. 

The foot-bar which operates the rudder 
is mounted on the vertex of a pyramid 
made up of three steel tubes. The axis 
about which it turns is inclined forward 
at a considerable angle, so that the pilot 
may secure a more direct thrust against 
the bar in the plane of motion. The wires 


pass sO 
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are attached at the same point, to a frame- 
work which juts out forward from the 
foot-bar. They then run around cables. 
and thence to the rear, inside the body. 
Notches are cut in the body formers to 


guide the wires and keep them from 
vibrating. 
Equipment 
As befits an all-around machine, the 


equipment of the Albatros C.III. is ex- 
tensive. Wireless instruments and an 
aerial camera are carried, in addition to 
all the usual instruments. Provision is 
made for lighting the instrument board 
during night flights. An interesting detail 
is the telephone for facilitating com- 
munication between pilot and passenger. 

M. Lagorgette declares that the lateral 
stability of the machine is excellent, but 
that the longitudinal stability is defective, 
a tendency to go into nose-dives being 
marked. 

The weight of the machine, empty, but 
with water in the radiator, is just under 
1,900 lb. . The tank capacity is sufficient 
to permit flights of four and a half hours 
duration, and the useful load, fuel not 
included, is 660 Ib., making a total weight 
when in flight of roughly 3,000 Ib. The 
loading is 7.4 lb. per sq. ft., and 17.6 Ib. 
per horsepower. 

The Albatros C.IITI. 
speed of S87 m.p.h. at a low altitude, and 
84 m.p.h. at a height of 6,500 ft. It is 
capable of Climbing 1,000 m. (38,280 ft.) 
in 9 mins.. and 2.000 m. (6,560 ft.) in 
22 mins. The maximum altitude attain- 
able is 12.100 ft. with full load, or 16,100 
ft. with the fuel load reduced to a 
minimum. 


has a maximum 


THE SPEED SCOUT 


The wings of this machine, which is a 
comparatively new production, all the ex- 





NOTE BRAKE 


LANDING GEAR OF ALBATROS C.ITI. 


amples captured having appeared since 
Dec. 1, 1916, have neither sweep back nor 
dihedral. They are normally exactly 
superposed, but can be staggered about 
five inches by means of five sets of holes 
in the cabane. The spars of the upper 
wing can be bolted to any one of these 
five sets, thus regulating the degree of 
stagger. 

The span of the upper wings is 28 ft. 2 
in., that of the lower pair 26 ft. 5 in., the 
overhang thus being, as on the C.III, 
scarcely appreciable. The chord of each 
wing is 5 ft. 4 in., and the areas of the 
upper and lower wings, respectively, are 
145 sq. ft. and 118 sq. ft., a total of 263 
sq. ft. The angle of incidence is 5 deg. 
3 min. in the vicinity of the longitudinal 
axis of the machine, and the wings are so 
warped that the angle is diminished to 
4 deg. at the tip of the left wing, 2 deg. 
at the tip of the right. 

The ailerons are on the upper wing only, 
and are warped, as in the C.III. They are 
supported at the hinge by a third, aux- 
iliary wing spar, also as in the case of the 
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Machine Gun Track 


Wing structure not shown above body 
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VIEW OF THE ALBATROS ¢ 
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C1. Their area is 10.8 sq. ft. each, a 
total of 8 per cent of the total wing area. 

The structure of the wings is, in gen- 
eral, similar to that of the other Albatros 
machines, although the section is much 
thinner, and the camber is somewhat less. 
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SIDE PLAN VIEW OF THE ALBATROS C.III 


treme thickness, especially in respect of 
the horizontal surfaces, which makes it 
possible to entirely dispense with exterior 
bracing. The frame is of wood, a variant 
from the preponderance of recent German 
practise. The areas are as follows: sta- 

















ALBATROS SPEED Scout 


A notable feature is that the upper wing 
is made in one piece only, and is simply 
bolted to the cabane by two bolts which 
pierce the principal wing spars. 

There is but one pair of interplane 
struts on each side. The wiring is simple, 
the only wires exterior to the wing cell 
being two drift wires which run from the 
nose of the body to the top of the rear 
strut on each side. 


The Tail and Control Surfaces 


As in the model C.III. the body 
terminates in a T, with a solid keel below 
the horizontal knife-edge. The position 
of the vertical surfaces is remarkably far 
forward, both fin and rudder lying entirely 
in front of the rear of the body. The 
tudder thus lies completely above the 
body. The keel, however, provides some 
vertical fin surface below the body. This 
Placing of the vertical surfaces makes it 
bossible to make the elevator in one piece. 
Both elevator and rudder are balanced by 
triangular pieces at their extremes which 
tin out in front of the axis of rotation. 
The surfaces are all roughly symmetrical 
and rounded, even the fin having lost its 
traditional triangular shape. Unlike that 
of the C.III., the stabilizer is set at a zero 
angle to the line of flight. The most note- 
Worthy feature of the structure is its ex- 





justable 


bilizer, 15 sq. ft.; fin (including keel below 
body), 8.5 sq. ft.; elevator, 12 sq. ft.; 
rudder, 6 sq. ft. 
Body 

The structure of the speed scout’s body 
is practically identical with that of the 
C.III., and, as in the case of the larger 
machine, there is no wire or other ad- 
eross-bracing whatever. The 
length is 21 ft. 4 in., and the largest cross- 
section is 4 ft. 1 in. high by 3 ft. 1 in. 
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wide, these dimensions being materially 
sreater than those of the C.III. 

The landing gear is identical with that 
of the C.III., except that the track is 2 in. 
less, the wire cross-bracing lies in the 
plane of the after struts instead of that 
of the forward, and there is no brake. 

The tail skid is more nearly horizontal 
than on the two-seater type, and is at- 
tached to the keel below the body, instead 
of having a separate pyramid of tubes 
built up to support it. 


Power Plant 


The engine is a 170 h.p. Mercedes, and 
drives a propeller 9 ft. 2 in. in diameter, 





for which nA is 1.11, permitting the 
4 

attainment of a very high efficiency. The 
propeller hub is capped by a conical piece, 
completing the stream-line form of the 
body. 

The exhaust pipe is directed down- 
wards and towards the rear along the 


right side of the body, an unusual feature 
in German machines. The radiators, two 
in number, are placed one on each side of 
the body. They are very small and of 
slightly different form, that on the left 
being the larger. They are supplemented 
by a water tank just above the camshaft. 


Controls 


The general type of control system is 
similar to that on the two-seater, but 
there are interesting variations and ad- 
ditions. The elevator lever has attached 
to it a linkage forming a parallelogram, 
and a friction device incorporated with 
this linkage makes it possible to lock the 
lever at any point. 
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PART II 


Preliminary Design of a Secondary Training 


Preliminary Weight Estimates 


Every designer will approach the design of a new machine 
in a different manner, and no definite rules can be laid down. 
In the design of a standard secondary training machine, we 
have the advantage of following well-known lines, with such 
excellent examples of machines tried out in practice as, for 
example, the Curtiss JN. Following such practice we can make 
very close estimates of possible weights and performances, and 
easily determine possible wing and control surfaces. A new 
and difficult type, such as a military twin-hydro, would require 
long preliminary study. 

Reealling Army Specification No. 1001—detailed in Part 2, 
Section 1—we have to meet the following requirements: 

Pilot and passenger, 330 lbs. 

Gasoline and oil for 4 hours’ flight 

Engine between 90 and 110 h.p. 

Maximum speed, 75 m.p.h. 

Minimum speed, 43 m.p.h. 

Climbing speed, 3000 ft. in 10 min. 

Two wheel landing gear 

From the engine data of Section 5 we could select a numbe 
of suitable engines. We shall select the Curtiss 90 h.p. OX. 
It is with this engine that a student has designed a similar 
machine, the salient features of which we shall embody in the 
post-graduate course at the Massachusetts Institute of 
Technology. 

Practice shows that the above performances can be achieved 
with a weight of about 1850 Ilb., ie., 20.4 lb. per horsepower, 
and we shall make this our preliminary estimate. This figure 
is slightly less than that of the JN-4, but is probably very near 
to the JN-4B. 

The first step is to set down all weights of which we can be 
fairly certain, and on which no improvement is possible, thus: 


Ib 

AB Pilot and passenger in aviation dress 330 

C Engine and accessories........ er 360 

2 ce nadatedateseteesnees , 50 

E Water in engine and radiator and piping 40 

F Propeller and hub......... Kann 35 

G Gasoline tank of 40 gallons capacity 30 

H Gasoline and oil for 4 hours’ flight. . : ‘a 220 
IJ 2 Instrument boards, with a set of barograph, tachometer, 

air-speed indicator and clock on each . 40) 

KL 2 Dep controls...... ee ey : . 25 

1130 


This leaves us with some 720 lb. available for the purely 
structural parts of the machine: chassis, complete body assem- 
bly, wings, interplane bracing, and tail surfaces. On the Cur- 
tiss JN-4 (Part 2, Section 3) we have the following percentages 
for these groups: 


Chassis ei 4.03% equivalent in our machine to 74.5 Ib 
I a. a cat be nda ... 14.15% . ods - = 261.0 “ 
Interplane bracing. . +.95% » seiaeese ' “ fs” 
Tail surfaces........ ove. ae 51.0 “ 
Body assembly...... ~ - 25.55 

equivalent to 286.0 Ib., 

from which must be de 

ducted 40 lb. for instru 

ment boards and instru 

ments, leaving 246.0 ** 

724.0 


Since we are following standard practice very closely we 
ean take the above figures to hold fairly well for various parts 
of the machine. 


* This Course commenced in the August 1, 1916, issue of AVIATION 
AND AERONAUTICAL ENGINEERING. 
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Machine 


Choice of Wing and Area 


For a machine of this tvpe it is not hecessary to have a 
wing of extreme characteristics. It is more practical to selec 
a good all-round wing, with fair structural characteristics, 
than to choose a wing with high efficiency at low speeds, but 
a low lift coefficient at maximum angles, and the R.A.F.6 ea 
be adopted without much chance of mishap. 

[In a machine of the pursuit type, it would be worth whik 
trying a number of different wing areas, but in a training 
machine it is, in the first place, essential to secure the necessary 
landing speed, and then to attain as high a speed and elim) 
as possible with careful design. It only remains for us to find 
the maximum KA, of the R.A.F.6 and the necessary correcting 
factor for biplane effects. 

There is, first of all, the question of stagger to be consid. 
ered. The increased efficiency due to staggering is offset by 
questions of weight and head resistance, while the increase in 
efficiency is not so very important. Stagger is, therefore, 
mainly determined by considerations of the view obtainable 
by pilot or passenger. On this particular machine we shall 
employ a very slight stagger of about 5 per cent, giving a good 
overhead view for the pilot. 

Overhang is likely to improve efficiency, but no aerodynan- 
ical data is available. It must be remembered that a large 
overhang, together with the aileron loads, imposes a_ very 
serious load on the rear spar of the wing. If any unsupported 
employed, it should be less in length than the gap. 
in the present state of the art, make no improve- 
ment in the A, correction for biplanes on aecount of overhang 

We must also settle on gap/chord ratio. We have seen i 
our aerodynamical work the improvement consequent on greai 
gap/chord ratio. But to offset this, we have the question of 
increased weight and resistance of struts and wires. For tr- 
planes with their blade-like wings, a very high gap /chord ratw 
is, no doubt, permissible, but for biplanes the permissible lim 
its are 0.9 to 1.2. We shall assume a value of 1.0 as a goo? 
conservative figure. 

Under these circumstances, we need only correct our mat 
mum Ky as for an orthogonal biplane with gap/chord ratio 
of 1. The correcting figure for this as given in Part 1, Se 
tion 8 is 0.81, but Dr. Hunsaker’s experiments have shown that 
at maximum lift a better factor of 0.86 may be employed. 

Since at high angles the tail surfaces will also be providing 
some lift, we may safely use this figure. Any obstruction be 
tween the wings, such as the body, will diminish the Ky, and 
in a twin-engined machine this effect would become quite ser 
ous, but it need not be considered for a single-engine type 
Constructors, in fact, using a correcting factor of 0.81 or 0.82 
and neglecting the lifting effect of the tail surfaces have found 
their landing speeds surprisingly low. 

The maximum K, for the R.A.F.6 is 0.00310. Extending the 
equation W = K,AV* to include the correcting factor of 0.86, 
we have when V = 43 m.p.h. 

1850 = (0.0031) (0.86) 4 (43)’ 

1850 
(0.0031) (0.86 ) 437 
clude the ailerons. 

The questions of aspect ratio is again only partially de- 
pendent on efficiency, and a large aspect ratio introduce 
structural difficulties and tends to lateral instability. We shall 
assume an aspect ratio of 7 to 1 on both planes. If the planes 
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We should, 


= 376 sq. ft., which is taken to in- 
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are slightly raked, the aspect ratio will be 7 for the mid-line 
of the wings. 

If « = chord in feet, 7x = span, and we have 142° = 376 
and chord = 5 ft. 2 in. and span = 36 ft. 5 in. 

We shall now fix purely on empirical grounds the length of 
the machine and the size of the control and fixed surfaces. 

The designer is always tempted to shorten the length of the 
machine and to rely on a large stabilizer placed at a big nega- 
tive angle, to secure static longitudinal stability. But in dynam- 
ical stability, it cannot be too strongly emphasized that damp- 
ing is also essential, and damping improves rapidly with the 
length of the stabilizing arm. Too short a length would give 
rapid, undamped oscillations. The overall length of the Cur- 
tiss JN-4, 27 ft. 3 in., is the outcome of several years’ practical 
experience, and is probably a most suitable figure. 

By empirical rules, such as outlined in Part 2, Section 1, the 
control surfaces may be fixed approximately at 
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amount of longitudinal static stability. The propeller thrust 
passes through the center of gravity and does not, therefore, 
affect the stability in normal flight. Let us suppose that 4 
deg. is the normal angle in flight, as it very probably would 
be. Then if the machine dives to 2 deg., the 2 deg. vector 
passing in front of the center of gravity will tend to pitch the 
airplane back to 4 deg. If the machine goes to a higher angle, 
say 8 deg., the vector will be behind the center of gravity and 
will give a counter clockwise moment about the center of grav- 
itv tending to restore it to 4 deg. again. 

The next step is to see whether we can balance our machine 
about this point both in a vertical and in a horizontal plane. 
Before drawing up our three general arrangement views, we 
must go into a number of points connected with chassis de- 
sign, but we ean use the side view of Fig. 1 with slight modi- 
fications for our balancing up. 

We shall employ the usual method for finding the center of 
gravity of a system consisting of a number of small bodies. 











Ailerons . dies hae .. BS sq. ft. =a ‘ i “ : “* 
Horizontal stabilizer 28 sq. ft. (at an angle of 3 deg. to the wings) Chat is, we choose a plane somewhere in the system as an axis 
—* veees ry = % and take moments about it, finally dividing the sum of the 
a « « ~.U sq. . . 7 > ° 
Vertical fin 4 sq. ft. moments by the total weight of the members to find the equiva- 
’ ee 
\ 
\\ 
, —s gow * ie 
{ j tips 
|’ peed 
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The question of lateral stability is one which still requires 
much investigation. Purely on empirical grounds, we can say 
that with no sweepback, but a fin of the above size with a 
dihedral between the wings of 2 deg. will secure a moderate 
lateral stability. For longitudinal stability to place the sta- 
bilizer at 3 deg. to the wings is a good setting prior to a wind 
tunnel test. 

Position of Center of Gravity 

In order to fix the position of the center of gravity, a vector 
diagram for the whole machine is necessary. But to draw a 
vector diagram, a wind tunnel model test is necessary, and in 
the model we have already fixed the positions of the various 
parts of the machine. To draw a probable vector diagram 
without a model test is a most difficult matter. We have ex- 
periments to show the vectors for an orthogonal biplane alone. 
but with every different tail setting, body, shape and landing 
gear, we have a different vector diagram. 

The best that can be done in preliminary design is, therefore, 
to make as shrewd a guess as possible, and to draw compari- 
sons from as many model tests as possible. We have fortu- 
nately at our disposal the results of the tests on the Curtiss 
JN-2, which is almost identical with the design we are fol- 
lowing. Eiffel 36 wines are used, but in general arrangement 
the machine is almost identical with ours. In Fig. 1 is shown 
aside view of this machine, with the veetor diagram of a wind 
tunnel test. 

The center of gravity is indicated in the sketch, and lies on 
the 4 deg. vector. Such an arrangement will give an adequate 


_ 


lent moment arm, or distance of the center of gravity from the 
axial plane. In this case we shall take the axis at the rear 
propeller flange, that being the usual practice. 

The following table illustrates the method in detail. The 
designations refer to Fig. 1, where the positions of the centers 
of gravity of the various elements are indicated. 


Dist. from Moment about 


propeller propeller 
Weight, flange flange 
Designation Name of Element lb. (ft.) (ft. lbs.) 

A OPE EE eet Tt ee 165 10.57 1745 
, Per rer eee 165 6.67 1100 
Cc ETE ere re 360 2.59 932 
I) IS 14: 5x Sig I Rs 50 0.77 39 
E CN es. ot Sa a eee he 40 2.36 94 
I RIN 5a chasis ta ab Sk inch bid 35 —0.17 —6 
G eee rr 30 6.44 193 
I Gasoline and oil......... 220 6.44 1417 
I Rear instrument board.... 20 9.46 189 
J Forward instrument board 20 5.90 118 
K meer tontrol......:..<.« 42 10.57 127 
L Forward control......... 12 6.67 SO 
M ES RAS CR rea 4.59 342 
N IES i: 's: Se: wip ain bse leek o-e 261 6.32 1649 
oO Interplane bracing....... 91.5 6.32 578 
P MEE Sado Ae Ke eh ae ee 1 24.75 1262 
Q DE Ws acncud tue cetaawn 246 9.11 2241 
ea ee ee 1853 1210 


Dividing the moment by the total weight of the machine, we 
see that the center of gravity of the machine is 6.53 ft. back 
of the moment axis. This brings it to a position virtually 
coincident with the tanks, and about one-third of the chord 
from the leading edges of the wings, which is virtually the 
position chosen from the vector diagram. If the center of 
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gravity does not come to the desired position at the first trial, 
it may be forced to do so by manipulation of the weights, 
shifting the engines, pilot, ete., sightly forward or backward, 


as the need may be. 
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preferable. 
first part of the 
To have done this 
impossible. 


A similar method, with moments taken about the ground 


line, is used to give the vertical position of the center of grav- 
The actual work for this computation is omitted in order 


ity. 
to avoid confusing the figure. 
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Important Notice 


The author's purpose in carrying through the design of this machine 
has been to illustrate the fundamental principles involved rather than 
Thus, 
certain values and ratios have been adopted which are likely to be 
satisfactory, but might be improved by closer analysis. 
first steps, a gap/chord ratio of 1 and an aspect ratio of 7 to 1 on 
both upper and lower planes have been adopted, whereas closer analysis 


to design the best possible training machine. 


THE LONGITUDINAL INITIAL MO 
TION AND FORCED OSCILLATIONS 
OF A DISTURBED AIRPLANE 
Reviewed by Prof. E. B. Wilson 

The problems discussed are: 

(1) The initial effect of a permanent change 
in the relative velocity of the air. 

(2) The initial effect of an impulsive gust, 
of great intensity, but acting only for a very 
short time. 

(3) The forced oscillations produced by a 
periodic gust, undamped or damped; and the 
special case when the complex exponent repre 
senting the damped periodic gust is a solution 
of the period equation of the free oscillations 
of the airplane. 

The machine for which the effects are 
figured is Bryan’s skeleton airplane con 
sisting of a main forward flat plane and 
a real tail flat plane. The solution is ex 
pressed in terms of S:, Ss, the respective 
areas of the planes; A:, Ke, their coeffi 
cients of resistance; /, the distance be 
tween them; and so on. 

Problems 1 and 2: The conclusions are 
that it is safest to make the velocity of 
the plane as large as possible, while the 
angle of attack, the ratio tail /main plane, 
and the ratio total area/load, should be 
small in far as consistent with sta 
bility. 

Problem 3: The previous conditions 
still hold, but it is important not to get 
too close to the limit of stability, and, 
further, the tail should be fairly far be 
hind the main plane. 

The method of initial motions whereb) 
the position of the machine is expressed 
in terms of series with the time as vari- 
able, is much shorter than the reviewer’s 
method of actually integrating the equa 
tions of motion (First Annual Report, 
National Advisory Committee of Areo- 
nautics, Washington, 1915, pp. 52-75). It 
has the disadvantage that the motion can 
be followed only for a very brief time, 
and it is inapplicable for obtaining sig 
nificant results in Problem 3. The author 
has, therefore, in this case, to treat only 
the forced oscillation, assuming that the 
natural oscillations, due to the initial dis- 
turbances, have died out. 
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ADVISORY COMMITTEE FOR AERO- 
NAUTICS. APPENDIX TO REPORT 
NO. 19 (1916) 

THEORY OF A STREAM LINE PAST A 
CURVED WING 
Sir G. Greenhill, London, H.M. 
tionery Office, 1916. 34 pages. 
81 figures 
The two-dimensional motion of a per- 
fect liquid past a long plane rectangle 
with its edge normal to the stream and 
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its surface at any angle to the undisturbed 
stream was solved with the aid of the 
theory of functions of a complex variable 
by Lord Rayleigh. Various more com- 
plicated prismatic barriers have also been 
treated in original articles by numerous 
scientists, and may be found in the stand- 
ard treatises in hydromechanics, in the 
Report to which this is an appendix, or 
in Greenhill’s book on “ The Dynamics of 
Flight.” The problem is in discon 
tinuous motion—there being a region of 
deadwater—and includes the theory of 
jets or vena contracta. 

It would be of interest and importance 
for theoretical hydraulics and aeronautics 
to have a method by which the effect of 
a stream upon a cylindrical surface, such 
as a cambered airplane wing, could be 
calculated. The cylindrical surface would 
naturally be regarded as the limiting form 
of a prismatic surface when the number 
of increased indefinitely. To find 
the flow past a given cambered surface is 
not easy. The simpler method is to try 
different forms of flow, which appea 
likely, and calculate the shape of the cam 
bered surface which would give rise to 
them. Greenhill carries out the work for 
a large number of cases. The analysis is 
not sufficiently elementary to be followed 
by those who have not had a considerable 
training in mathematics and hydrome 
chanics. The numerous figures, however. 
will tell a good deal to the engineer. 
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RADIODYNAMICS 
Miessner. (D. Van 
Price $2.00 net. 

112 Illustrations. 

This book gives a comprehensive review 
of the art of the wireless control of tor 
pedoes up-to-date. 

The first part of the book is given up to 
the discussion of the historical develop 
ment of various forms of _ wireless 
communication including electromagnetic. 
electrostatic and inductive phenomenal. 
The latter part deals with future possi 
bilities and the present control of torpe- 
does by means of acoustic, hertzian, infra 
red and ultra-violet rays. 

The author has aimed especially at a 
treatment of his subject that would be in- 
telligible and interesting to the general 
reader without sacrificing the technical 
exactitude which makes scientific work of 
value to the trained engineer. 

This work should be interesting to 
dents of aeronautics, control of 
pedoes both submarine and aerial for 
planes is not far removed. 
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THE AEROPLANE SPEAKS 
By Captain H. Barber. (London, McBride, 
Nast & Co., Ltd.) Price $1.90. Pages 
144, 36 pages types of airplanes. 
S7 sketches and diagrams 

We feel certain that this is one of the 
most fascinating books dealing with aero- 
nautics ever published. In the prologue, 
the Elementary Principles air their griey. 
nunces, 

Miss Efficiency, the athletes Lift and 
Thrust, the unsteady Stagger, and other 
flight folk argue and settle their differ. 
ences before a friendly blackboard. Noth- 
ing could be so illuminating of the funda- 
mental principles of flight as this fanc- 
ful discussion. 

The prologue over, the main definitions 
are given in accurate and easy form, with 
excellent sketches. 

In giving the essentials for maximum 
climb, the author states that the propeller 
thrust should always be horizontal, and 
the angle of the wings to the propeller 
axis in consequence very large. Unless 
this is taken to mean that the propeller 
thrust should always be in the line of 
flight, this recommendation is highly con 
troversial. If the machine is climbing on 
a steep slope, it would be inefficient to 
have the propeller thrust horizontal, and 
not on the flight path. The author states 
that it is not advisable for the propeller 
to act as a helicopter; but under such 
circumstances it would actually act as a 
helicopter acting downwards. 

The chapter on Stability and Control is 
most clear and accurate. 

Under the title rigging, the author deals 
with the most important points in co 
struction. The proper adjustment of 
struts and wires, the boring of holes 
wood, and the correct methods of cable 
and wire connections are dealt with by 
a man of evidently great experience. 

The book should be most useful to pi 
lots training for military service, and t0 
conscientious instructors who wish t 
give their pupils something more than 4 
rule of thumb knowledge of their m& 
chines. 


Aerial Mail Route Contemplated 

The first aerial mail route within the 
continental limits of the United State 
will be established between San Diego # 
San Francisco and then extended until the 


system reaches nearly every impor 
city in the country, according to an a& 
nouncement made at San Diego, Calif., DY 
an aviation officer of the United States 
Flying Corps. 
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The Handley Page Giant Biplane 


Some more photographs are available machines. The following is a brief ex- ments in present types or extended to the 
of this interesting machine which, ac- tract of the paper: development of much larger types. No 
cording to the designer, holds a world’s Consideration of the subject of airplane advantage would follow from an increase 
in size if it is accompanied by a dispro 
portionate increase in weight which would 
more than offset constructional advan- 
tages, or if the large airplane should have 
aerodynamical disadvantages. 

In order to have a quick means of com- 
parison of planes of various sections and 
loading, a system of plotting has been 
adopted differing from the customary 
method, so that the performance of a ma- 
chine can be predicted directly from wind 
tunnel tests of the Z and L/D of the planes 
and the body resistance. This new meth- 
od takes into account the effect of altered 
loading and varying density of the air. 
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It consists in plotting 
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where Ay and Kx are the absolute values 
of the lift and drift coefficients. Then in 




















: the resulting curve, if we multiply the 
‘B wets 
me values of Ne by a factor “a” and 
es, ty 
Ke a by a factor “b,’ we shall have 
of the Ky\ Ky ~ ; ; 
to actus Cues actual velocities and corresponding horse- 
oles RONT VIEW power required for the planes. The 
. record for passenger carrying. Mr. Hand- 
ft and ly Page states that in this machine, 
| other Clifford B. Prodger. an American pilot, 
differ tok up twenty passengers to a height of 
Noth 7380 feet. 
funda. From the three views of the machine 
fanct 9 on the ground, it is possible to obtain a 
nite very clear idea of the beautiful system of 
on engine support. Special efforts have been 
1, Wie made at streamlining the nacelle. In the 
— struts over the body, it is interesting to 
onelile note how in large machines a more bridge- 
1 ani | (Me type of construction creeps in—the 
Ms Ne two inclined struts being strengthened by 
a : ihorizontal tie rod. The shock absorber 
opelle is of the oil pneumatic type. It would be 
ine a interesting to know exactly how it is 
7 an adapted to the wheels. From the photo- 
ia pe graph of the machine in flight, one would 
ent {0 judge that the back struts are either 
| a hinged at the top or slide through the 
Per lower plane. 
opelle The enormous body provides a total en- 
> an closed space for the passengers. In a 
t as 2 ptevious issue of AVIATION AND AERO- 











NAUTICAL EXNGINEERING it was stated that 


Mr, § ns ta acre’s . oi -j . "oO y 
itrol 1s tha Handley Page’s papel tried to pI ove THREE-QUARTERS Front VIEw 
t there is no such thing as limitation 
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i. an Stow being very widely discussed, simply not there is a limit to their size, and a V -_ << - 

at of iemonstrated the possibility of important therefore whether further progress in were Be 

ales ff wing in structural weight with large size construction will be limited to improve- wa Ww x 9 where W = total weight 

. cable 550 \ A r 

‘ith by |. : W : : 

e. of the airplane, 7 = wing loading, and 

to pi r £ 

— ; 7g = absolute density of the air. 

is : 

than a These curves then are actually curves 

ir ma of the horsepower required per pound 
weight of the airplane for a given load- 
ing. Provided the same weight per horse- 
power is used and the same plane section, 

ated one curve represents all machines. If 

a ——— 

vin the we similarly plot a curve of Lee and 

States | Ky 

go and K Bi S 

til the —~ ./— x —, where Kx» is the abso- 

portant Ky \ Ky A 

an a ; = A 

lif., bY lute body resistance coefficient and 7 

States 


the ratio of body area to plane area, 
we may by a combination of these curves 
THREE-QUARTERS REAR VIEW determine at once the total horsepower 
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required for the machine. For larger 
bodies, the resistance will increase ag the 
square of a linear dimension while the 
volume will increase as the cube. Conse 
quently the body resistance per unit 
volume will decrease as the size increases. 


AVIATION 


cannot be reduced correspondingly below 
a certain limit, for the reason that certain 


minimum thicknesses are necessary for 
adequate local strength. <A large ma 
chine can then make a more efficiem 
utilization of material with a consequent 




















THE MACHINE IN FLIGHT 


This decrease in resistance will have a 

cumulative effect in decreasing the weight 
of the remainder of the machine. 
Local Strength Necessary 

There is a structural disadvantage in 


small machines in that as the size is 
reduced, the members of the structure 


The National 


As to the National Advisory Committee 
for Aeronautics, and its functions, there 
seems to be a lack of knowledge on the 
part of the public at large and even those 
directly interested in the aeronautical in- 
dustry. The National Advisory Commit- 
tee for Aeronautics was established by 
Act of Congress, approved March 3, 1915. 
In a large measure it was in response to 
a nation wide interest in aeronautics, 
aroused, no doubt, by the extensive use of 
aircraft in the war in Europe. 

The twelve members of the committee 
were appointed by the President, two each 
from the War and Navy Departments, a 
representative each of the Smithsonian 
Institution, the Weather Bureau, and the 
Bureau of Standards, and five additional 
scientists acquainted with the needs of 
aeronautical science, either civil or 
military, or skilled in aeronautical engi- 
neering or its allied sciences. The mem- 
bers of the committee, as such, serve 
without compensation. 

The creation of the National Advisory 
Committee for Aeronautics was the first 
important movement inaugurated for ef- 
fective cooperation between the Govern- 
ment departments interested in aero- 
nautics, and the industrial interests of the 
nation, especially those engaged directly 
in the manufacture of aircraft. The com- 
mittee completely represents all interested 
departments of the United States Govern- 
ment and in addition, has the authority 
to officially coordinate their efforts and 
to cooperate with the manufacturers and 
designers of aircraft. 


Duties of the Committee 


In general, the duties of the committee, 
as prescribed by law, are to supervise and 
direct the scientific study of the problems 
of flight, with a view to their practical 
solution and to determine the problems 
which should be experimentally attacked, 
and to discuss their solution and their 
application to practical questions. 

The committee was organized on April 
23, 1915, with temporary headquarters in 
the State, War and Navy Building. The 
rules and regulations, which were adopted 
by the committee at this meeting, and 


reduction of relative weight of planes and 
body. Local strength also is the main 
consideration in the construction of such 
parts as the tail skid and ribs, and with 
increase in size, this local strength neea 


not be increased, with a consequent fur 
ther economy in weight. 
From the foregoing considerations of 
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aerodynamical and structural qualities, it 
may be concluded that for the same tota) 
weight per horsepower the large machine 
will show better performance. 

Finally from the _ pilot’s standpoint, 
though there has been less experience ip 
flying larger machines, it may be safely 
said that by proper balancing of control. 
ling surfaces the large machine can be 
built to fly as easily as the small one 
Furthermore, there will be less work ip 
flying the large machine since it will not 
be affected by wind gusts to the same 
extent as the small one. 

From the point of view of load to be 
carried, there is no competition between 
large and small machines. To carry a 
desired load, the size of the machine must 
be increased until the useful load is large 
enough. 

Discussion 
the delivery of the lecture 
in the course of 


Following 
there was a discussion 
which it was objected that structural 
weight must necessarily increase faster 
than the size of the airplane, if not ae 
tually as the cube of the dimensions, stil] 
at such a rate that a limiting size will be 
reached. It was proposed in favor of the 
large machine that since it cannot be 
thrown about by the pilot it does not 
require so great a factor of safety as the 
small machine. 


Advisory Committee for Aeronautics 


later approved by the President, provide 
for the annual election of a chairman and 
a secretary, and also authorize an execu 
tive committee consisting of seven mem 
bers of the Advisory Committee. To the 
executive committee full authority has 
been delegated to control the administra- 
tion of the affairs of the committee and 
to supervise all arrangements for research 
and experiment undertaken or promoted 
by the committee. The committee, how- 
ever, will not expend public money for 
the development of inventions or experi- 
menting with inventions for the benefit of 
individuals or manufacturers. 

The full committee meets twice a year 

-in April and October. The Executive 
Committee holds regular meetings month- 
ly, and special meetings when necessary. 


Subcommittees 


work of the commit- 
subcommittees have 


To facilitate the 
tee, the following 
been established : 


Aerial Mail Service, Brigadier 
George O. Squier, U. S. A., Chairman 

Aero Torpedoes, Lieut. J. H. Towers, U. 8 
N., Chairman. 

Aircraft Communications, Dr 
Pupin, Chairman. 

Airplane Mapping Committee Brigadier 
General George O. Squier, U. 8S. A., Chairman. 

Bibliography of Aeronautics. Prof. Charles 
F. Marvin, Chairman. 

Suildings, Laboratories and 
Joseph S. Ames, Chairman. 

Design, Construction and 
eraft, Brigadier General 
U. S. A., Chairman. 

Governmental Relations, Dr 
cott, Chairman. 

Nomenclature for Aeronautics, Dr. 
Ames, Chairman. 

Patents, Dr. Charles D. Walcott, Chairman 

Physics of the Air, Prof. Charles F. Marvin, 
Chairman. 

Power Plants, Dr. 8S. W. Stratton. Chairman 

Relation of the Atmosphere to Aeronautics, 
Prof. Charles F. Marvin, Chairman. 

“tandardizatien and Investigation of 
rir is. Dr. S W. Stratton, Chairman. 

Foreign Representatives, Dr. Charles D. Wal 
cott, Chairman. 


First Annual Report 
The First Annual Report of the Com- 
mittee reviews the work for the first six 
months of the committee’s existence and 
contains technical reports, as follows: 


General 


Michael I 


Equipment, Dr 


Navigation of Air 
Squier, 


George O. 
Charles D. Wal 


Joseph 8S 


Mate 


Behavior of Airplanes in Gusts, By the 
Massachusetts Institute of Technology. 

Investigation of Pitot Tubes, By the United 
States Bureau of Standards. 

Investigation of Aviator Wires and Cables, 
their Fastening, and Terminal Connections, By 
John R. Roebling’s Sons Company. 

Preliminary Report on the Problem of the 
Atmosphere in Relation to Aeronautics, By 
Prof. Charles F. Marvin. 

Relative Worth of Improvements on Fabrics, 
By the Goodyear Tire & Rubber Company. 

Investigation of talloon and _ Airplane 
Fabrics, By the United States Rubber Company. 

Thermodynamic Efficiency of Present Types 
of Internal-Combustion Engines for Aircraft, 
$y Prof. Charles E. Lucke. 


Second Annual Report 


The second Annual Report of the con- 
mittee contains reports on the following 
subjects: 


General Specifications Covering Requirements 
of Aeronautic Instruments. 

Nomenclature for Aeronautics, 

Mufflers for Aeronautic Engines, 

Gasoline Carburetor Design, 

Experimental Researches on the Resistance 
of Air. 

The committee has investigated the 
facilities available in various colleges, 
technical and engineering institutions, and 
among manufacturers and _ aeronautical 
societies, for carrying on special investiga- 
tions. 


Future Work Outlined 


At the present time the committee is 
proceeding with the establishment of 4 
field experimental station near Hamptoo, 
Virginia, for the scientific study of aere 
nautical problems. 

The committee expects to have a test 
ing laboratory, wind tunnel, and machine 
shop, and specifications for the necessary 
buildings are being prepared. The opera 
tions of the committee will be in coh 
junction with the Army and Navy. 

An investigation of air propellers, under 
the direction of the Chairman, Dt 
Durand, is being conducted at the Leland 
Stanford, Jr., University, and a special 
wind tunnel has been installed there i 
connection with this work. It is expect 
that the result of this investigation will 
appear in the Third Annual Report of the 
committee. 
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Military Airplane Photography 


Even before the Civil War, attempts 
were made to take photographs from cap- 
tive balloous. The trials were the direct 
result of the work of Captain de Lausse- 
dat of the French Engineer Corps, who in 
1850 suggested the use of photography for 
surveying. The art of photography, how- 
ever, had not sufficiently advanced at this 
date. Nevertheless, photographic survey- 
ing soon became a success even with the 
wet-plate process, so that after the de- 
yelopment of the dry-plate process, var- 
jous methods were adopted by a number 
of governments. The results obtained 
from photographs were such in the details 
and correct location of objects, that from 
the earliest military use of airplanes, the 
importance of photography was under- 
stood. 

It is not possible in a short article to 
enter into discussion of the development 
of military cameras, but simply to state 
what are the principal objects, results, 
and how they have been obtained. The 
primary object of airplane photography is 
to obtain a complete and perfect record 
of that part of the terrain seen from an 
airplane; the secondary object is to ob- 
tain a record in large enough scale to per- 
mit the recognition of most of the points 
of importance; while the third is to per- 
mit the placing of the various objects as 
seen on the photographs, in their true 
location on the map. Practically coinci- 
dent with the development of airplane 
photography was the use of dummy guns, 
tree branches, paint, etc., to give false in- 
formation. One result of such photo- 
graphs has been to change entirely the 
manner of placing field-guns, since now, 
a well marked gun-pit does not necessarily 
denote the presence of a gun, as there 
may be found three or more well marked 
gun-pits to each gun in actual use. 


Daily Photographic Flights 


The military application of the first ob- 
ject has resulted in the terrain being 
photographed daily, in some cases twice a 
day, to show the relative positions of the 
trenches and placements, as the differ- 
ences in position are important evidence 
of the moves of the enemy, while at the 
same time conveying very valuable in- 
formation as to the numbers of troops, 
gun-positions, and intrenchments. In fact, 
in the European War it has been found 
advantageous to obtain records from day 
to day of the holes made by high explo- 
sive shells which may be available for 
cover in carrying out attacks. This led 
to photographs on a_ scale sufficiently 
large to permit of the closest possible 
identification in the negative, or print. 

It was not a simple matter from a pho- 
tographic viewpoint, to take such large 
pictures, as the use of longer focus lenses 
in many instances showed the effects of 
vibration, unless very fast shutter speeds 
were used to reduce the circle of confu- 
sion. Moreover, the increasing elevations 
at which photographs were taken did not 
improve matters any, as it led to the use 
of still longer focal lengths. This diffi- 
culty has now in a large part been over- 
come by various shock-absorbing attach- 
ments, so that in most cases today, the 
Shutter speeds are limited more by the 
Speed of the airplane in relation to the 
ground, than by the airplane vibrations, 
&$ set up by air currents or the motor. 
Until quite recently the average scale of 
military photographs was about 1/5000 
actual size. Since this is the scale of a 


true horizontal photograph with a 12 inch 


By Arthur Brock, Jr. 


lens at 5000 feet elevation, it is obvious 
that with the increased trajectory of an- 
ti-aircraft guns in some instances lenses 
of extreme lengths were used. 

Not all military photographs are taken 
on an approximate scale of 1/5000 actual 
size, however, as in trench warfare, 
wherever possible it is preferable to use 
scales somewhat larger, in many instances 
1/1500 actual size. With scales as large 


one half of the picture is more or less 
indistinct owing to the diminishing scale. 
As previously mentioned the focal length 
of the lens of a military airplane camera 
is seldom under 12 inches (the standard 
for one country is 1014 inches), for the 
reason that the definition of the original 
negative cannot be improved by enlarge- 
ment. 

On the other hand, most negatives are 





Tue Camp at CoLtumBus, N. M., PHOTOGRAPHED WITH A Brock CAMERA 


as the last mentioned, it is very difficult 
to conceal any object by artificial means, 
the discovery of which is the second fea- 
ture of photographic reconnaissance. 

The last object of military photography 
is to place all enemy positions in their 
true position on the map and: to permit 
the calculation of ranges to points other- 
wise of unknown distance. In- practice, 
this has resulted in the location and de- 
struction of field guns some few hours 
after a photographic reconnaissance flight. 
It is evident that the features of an air- 
plane camera tending to simplify and add 
to the information contained in the maps 
will largely govern the design. The prin- 
cipal difficulty encountered in mapping 
positions from airplane photographs has 
resulted in various methods of attach- 
ment to the body designed to obtain ap- 
proximate or absolutely true horizontal 
projections of the earth’s surface. Since, 
if the plane of the photographic negative 
is truly horizontal the photograph is a 
true map. There have been few attempts 
made to realize all the possibilities of this 
method as it adds considerably to the 
complication of the suspension and the 
method of operating the camera. Con- 
sequently very few military airplane cam- 
eras are used which are not designed to 
obtain approximately horizontal projec- 
tions. Incidentally the error in location 
equals the sine of the angle of the nega- 
tive to the true horizontal position. 

Apart from the desideratum of mapping, 
the reduction in the scale ‘is a serious 
matter—as, if the axis of the lens is at 
an angle of 45° to the vertical, at least 
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enlarged, as it simplifies the work of the 
staff officers, and positives are made with- 
in twenty-four hours, of many photo- 
graphic negatives which are projected for 
the benefit of the assembled staff officers 
of the division. But this is done more 
especially to reduce the quantity of pho- 
— prints needed in trench war- 
are. 


Anastigmat Lenses 


In general, none but the very best 
types of anastigmat lenses are used for 
airplane cameras. First, because of their 
large cpenings and second because of their 
better correction. Besides the standard 
lens of about 1 foot focus, for certain 
other classes of work, very long focal 
lengths are used which can in some ‘in- 
stances be advantageously replaced by a 
tele-photo combination. 

Rapid rectilinear lenses are also used. 
The correction of this type of lens does 
not bar their use in this work since a 
comparatively narrow angle of view is 
used. Furthermore, it has not been found 
possible to make certain glasses neces- 
sary for the manufacture of anastigmat 
lenses in large enough blocks to obtain 
the advantages of the larger openings, 
since when lenses of 36 inch focal length 
are used, it is practically impossible to 
make the anastigmat type larger than 
F-7.7, whereas it is perfectly possible to 
make the rapid rectilinear type in F-6. 

For the shorter focus or usual type of 
lens, the effective opening is seldom less 
than F-4.5. This has been found the larg- 
est practical size for sharp définition with 








348 


most of the commonly used systems of 
lens corrections, although under stress of 
the European War the manufacturers of 
one country have produced satisfactory 
lenses of F-3.5 opening and about 1 foot 
focal length, and F-4 is becoming com- 
mon. The use of these very large open- 
ings is made possible by reason of the 
fact that the most commonly used nega- 
tive sizes do not exceed 4x5 inches (1 
except the long focus cameras, as their 
plate sizes run up to 17x21 inches.) This 
would not be possible with, say, 8x10 inch 
plates, as the lens would have to be 
stopped down to obtain sharp enough defi- 
nition for airplane photographs. 

It would not be necessary to use such 
large lens openings were it not for the 
fact that whenever the weather permits 
photography, it is preferable for other 
reasons to make the photographic flights 
soon after sunrise or just before sun- 
set. These conditions are specially diffi- 
cult in Europe owing to the northern lati- 
tudes, and the prevailing climatic condi- 
tions in the winter. 

The standard sizes of the negatives of 
military aeronautical cameras have been 
adopted partly as a result of the type of 
lenses used, but more to conform to the 
standard sizes in use in the country, and 
whether films or dry-plates were used. 

Another factor taken into consideration 
has been the necessity of making a very 
large number of contact prints and nega- 
tives, because usually three prints are re- 
quired from each negative, and one or 
two enlargements. Under these circum- 
stances, it is much easier to make a large 
number of small prints, than a _ lesser 
quantity of large prints. Assuming that 
the usual scale of reduction in the con- 
tact print is 1/5000 actual size for the 
smaller or commonly used type of camera, 
and that the common size of the negative 
is 4x5 inches, it is evident that is nec- 
essary to have a plate of more than 12x16 
inches to cover the same area on a scale 
of 1/1500 actual size, unless a great many 
more negatives be exposed. 

In Europe, the increasing use of long 
focus lenses has resulted in a very con- 
siderable increase in the use of the large 
plates. In part, however, this has been 
due to the general use of the hand-oper- 
ated magazine plate camera, which is not 
adapted to larger than 5x7 inches, with- 
out a corresponding reduction of the 
number of exposures. A good example is 
a standard military camera of magazine 
type, containing eighteen 4x5 inch glass 
plates, with a 1014 inch lens. The same 
army uses a single exposure 17x21 inch 
plate camera with their long focus lenses, 
and the plate holder must be changed 
for each exposure, as the magazine con- 
struction is too bulky. 


Weight of Airplane Cameras 


The weight of the military airplane 
camera has now to a certain extent, be- 
come a minor consideration. One long 
focus type used by one European army 
is said to weigh’ 180 pounds. If aeronauti- 
cal photography is to be done beyond the 
range of anti-aircraft guns, in the near 
future, it is quite possible that special 
airplanes will have to be designed to 
be able to obtain the elevation, on account 
of the dead load. At the present time 
the lifting capacity of the reconnaissance 
military airplanes does not permit photo- 
graphing at elevations beyond the range 
of the anti-aircraft guns, although hits 
are rare both on the low photographic 
flights and the high photographic flights, 
yet the improvements in anti-aircraft gun 
sights and shells, may yet cause photo- 
graphic flights under European conditions 
to be made at 18,000 to 20,000 feet ele- 
vation. 
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One of the major difficulties experi- 
enced in Europe in airplane photography 
has been that of proper negative emul- 
sions. Wherever the terrain was of a 
non-actinic color, such as green or yellow, 
or shades of these colors, and wherever 
the principal points of interest were 
shades of these colors, it has been found 
preferable to use orthochromatic emul- 
sions and ray filters. Orthochromatic 
emulsions are, however, somewhat slower 
than the standard fast negative emulsions, 
and with the loss of light due to the use 
of the ray filter, shutter speeds become 
a serious problem, with the result that 
for a large part of the photographic work 
it has been found impossible to use the 
ray filters. Ray filters are practically in- 
dispensable near the ocean however, as 
they lift the blue haze which is commonly 
found. 

The growth of airplane photography in 
Europe has been largely due to trench 
warfare. Furthermore, the accuracy and 
the scales of the military maps have to a 
large extent simplified the work, thereby 
permitting a sufficiently complete set of 
data to be obtained from a number of in- 
dividual photographs, taken approximate- 
ly horizontal. 

Similar methods as applied to the work 
of the Aviation Section of the Signal Corps 
would not be, by any means, as satisfac- 
tory owing to the less valuable military 
information contained in the maps. The 
photographic work of the United States 
Army will therefore be more in the nature 
of actually constructing military maps. 

The importance of this has been fully 
understood by the officers of the Aviation 
Section of the Signal Corps, and with 
their assistance and cooperation it has 
been possible to design and perfect a 
number of photographic instruments to 
accomplish the following results: 

First: To make any photographic series 
into a plan view map. 

Second: To show relative elevations of 
the ground positions when desired in any 
photographic flight. 

Third: To print any photographic series 
into a photographic map, and 

Fourth: The nearly 
mechanical as it is possible to make them. 


processes are as 


The importance of this work will be 
realized when it is borne in mind that 
comparatively few areas in the United 


States are mapped on a scale as large as 
three inches to the mile. Even these 
large scale maps are not perfect from a 
military viewpoint, as they are not cor- 
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rected often enough to contain all the jp. 
formation desired, making it necessary ty 


insert corrections in the event of war, 
Furthermore, the most likely places where 
a campaign would be conducted by the 
United States Army are in the Seli-trop. 
ical parts of the country or possessions 
where large scale maps are conspicuous 
by their absence, practically necessitating 
the Engineer Corps, and the Aviation 
Section of the Signal Corps making mapg 
during the campaign. 

The accuracy with which airplane sup 
veys can be made will .aturally depend 
to a large extent on the human element, 
but if proper allowance is made for the 
motion of the camera during exposure 
(growth) it will probably be possible ig 
many instances to obtain a high degree 
of accuracy. It is not to be supposed that 
sufficient information is obtained for 
building a railroad line, but enough infor. 
mation will be secured for selecting the 
route through a comparatively unknowns 
country. 

The scale upon which the United States 
Army photographs will ordinarily be 
made ranges from 1/2500 to 1/5000 actual 
size. Provisions have been made how- 
ever, for altering any camera to operate 
on a larger scale when found necessary, 


Although the standard United States 
cameras are designed to operate with 


long focus lenses it is unlikely that very 
large size plates will be used. One reason 
is that the climatic conditions of the 
southern half of the country would make 
quantity development very difficult, and 
another reason, is that, with the present 
methods of operating the cameras, it is 
preferable to make a large number of 
small photographs. 

A very distinct advantage is obtained 
from the 4x5 size, in that the work of 
producing hundreds of prints per day per 
squadron, as is the case in war condi- 
tions, is minimized. In Europe it has 
been found advantageous to furnish pho- 
tographs of their section to the regimen- 
tal units, the brigade commanders, and 
the corp commanders. ‘This necessitates 
producing three or four prints, and one or 
two enlargements of each negative which 
has been made that day. When a single 
flight may result in more than 200 nega- 
tives, the quantity of work to be done can 
be appreciated, and in the light of the 
lessons learned in the present great war, 
it is reasonable to expect that our coun- 
try will employ similar improved meth- 
ods. 

















The above photograph shows the aviation camera developed by the Folmer é 


Schwing division of the Eastman Kodak Co. 


The camera is 22 « 6 v 5 in., weight 


10 1b., and is fitted with a special telestigmatic lens of 14-in. focus, set 80 that 4 


24-in. focal result is secured. 


The shutter is released by pulling the trigger, and the 
range of exposure is from time to 1/1000 of a second. Negatives 4 xv 5 in. are made. 
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On March 13, 14 and 15 the Knox 300 


hp. engine successfully completed the 
tests required and conducted by the De- 
partment of Inspection of Engineering 
Materials of the United States Navy. The 
tests consisted of : 


First—Making a run for 
points of a horse power vs. 
Second—A run of six 
and rated speed. 


determining the 
revolutions curve. 
hours at rated load 


en Engine was entirely dis-assembled, 
‘roughly inspected, measured up ¢ as- 
semble é p and reas 

Fourth—A run of an hour was made, after 


reassembling. 


The tests were conducted in the re- 
“arch laboratory of the Knox Motors 


Vompany,, at Springfield, Mass., which 
S equipped with a Sprague electric 


iymamometer for measuring the output 
of the engine. It was not possible at 
the time of installation of this dynamo- 
eter to obtain one unit large enough 
. the purpose, therefore, two units were 
sed coupled in tandem, each unit having 
its arm the same length so that direct 
Seale readings for torque could be made 
ind added together without further com- 
Mtations, 
ot a eesoline used had a specific gravity 
-—" or Baumé 50, and a ealorific 
bs of 18,900 B.t.u. per lb. and was 
— in calibrated tanks. The lubri- 
Poa oil used was Oilzum fed by a gear 
ae with a capacity of 12 gals. per 
€ at 70 Ib. pressure. 
i € cooling water was contained in a 
ge tank into which the entrance of 
h water could be regulated so as to 





Knox Engine Passes U. S. Navy Test 





keep the water entering the engine at a 
pre-determined temperature. In the six- 
hour run 26% per cent of the heat units 
were absorbed by the water. This is 
about 60 per cent of the amount generally 
used in automobile engines and thus al- 
lows of a much smaller radiator per 
horsepower. 

The engine is a 12 cylinder of 4% in. 
bore by 7 in. stroke, rated at 300 hp. at 
1800 r.p.m., geared down to 1080 r.p.m. 
of propeller and fully equipped with elec- 
tric starting, total weight being 1430 lb. 
Besides the starting and lighting system, 
it carries a two-cycle air pump for fur- 


Time 
Hrs. Min. Engine r.p.m. h.p. 
00 1807 307 
15 1820 309.5 
3 1824 310 
45 1815 309 
1:00 1807 307 
1:15 1794 305 
1:30 1810 307.5 
1:45 1838 $11.5 
2 :00 1786 303.5 
2:15 1793 305 
2:30 1789 304 
2 :45 1809 307.5 
3 :00 1795 305 
3:15 1840 312.5 
3:30 1811 308 
3:45 1864 317 
4:00 1815 306.5 
4:15 1814 308.5 
4:30 1829 237 
4:45 1810 287 
5:00 1890 306.5 
5:15 1869 304.5 
5 :30 1845 307 
5:45 1838 304 
6 :00 1892 315 








Average 


nishing pressure to the gasoline system 
and also a stub shaft is brought out for 
driving the generator of a wireless 
apparatus. , 

The equipment consists of two Zenith 
2-in. duplex carburetors, Delco battery 
type ignition, Rajah metric porcelain 
spark plugs, Bijur starting motor and 
generator. The current for ignition is 
taken from the battery at starting and 
from the generator when running. 

Forty-seven per cent of the weight of 
the engine is a special aluminum alloy. 
The crankshaft is of chrome nickel steel 
carefully treated for great toughness. 
When each end is held on supports the 
center may be deflected over two inches 
without a permanent set. Other parts 
are made of high grade alloy steels, 
treated in the Knox plant to give the 
qualities required by the use of the piece. 
Great pains were taken to so design the 
engine that all parts were made in one 
piece as far as possible to eliminate the 
danger of loosening joints. The timing 
spiral gears are integral with their shafts. 
The propeller gears are splined to the 
shafts with integral splines. Even the 
propeller shaft has no key in the taper, 
the hub having integral dogs which mesh 
with integral jaws on the shaft. The 
engine has a compression ratio of approx- 
imately 4.2 to 1, giving a cold compres- 
sion at 120 r.p.m. of 75 Ib. 

The first test consisted in making a 
run with wide open throttle to obtain 
the points for plotting a revolution vs. 
horsepower curve. The speed readings 
were taken at three different points, viz., 
the electric tachometer on the dynamo- 
meter switchboard, a revolution counter 
on the propeller shaft, and a second revo- 
lution counter on the motor half-time 
shaft. The torque was measured on the 
dynamometer scale balance beams so 
that at each point the engine was run 
about five minutes including the greatest 
speed (2400 r.p.m.), at which speed the 
pistons have an average speed of 2800 
ft. per minute. At the average speed of 
the test the piston speed was over 2100 
ft. per minute, yet when the engine was 
dis-assembled for inspection, after the 
six-hour run, no wear could be found in 
the pistons at the wrist pin bearings. 

The readings taken for this revolution 
vs. horsepower curve were: 


Engine Propeller Torque 
r.p.m r.p.m. h.p. ft. lbs. 
1217 730 235 1685 
1350 810 255.5 1655 
1605 960 308 1715 
1797 1086 322 1565 
2039 1224 347 1485 
2247 1240 RAR 1375 
2390 1428 346.5 1265 


The readings taken during the six-hour 
run were as follows: 


Temperature 


Oilpressure Water inlet outlet 
75 106 137 
70 102 136 
60 104 138 
60 104 138 
60 110 146 
60 106 140 
60 106 140 
60 88 129 
62 100 135 
68 103 137 
64 64 124 
62 91 135 
61 98 137 
6 96 134 
61 92 134 
62 100 134 
61 100 134 
62 102 136 
65 100 136 
65 100 136 
61 103 134 
60 101 135 
61 98 134 
60 98 134 
60 94 134 











350 


Shortly after four hours and fifteen 
minutes had elapsed the valves between 
the calibrated gasoline tanks and the 
carburetors were accidentally closed by 
one of the employes who mistook these 
for the valves used in filling the cali- 
brated tanks. The cause of the stop 
was immediately located, the engine re- 
started and the readings made at four 
hours and one-half, at which time it was 
noted that the resistance grids of the 
dynamometer set had become so hot that 
their resistance effect was lessened, and 
there was not enough load to hold 300 
h.p. at the rated speed. As horsepower 
is a combination of speed and torque 
when the torque decreases it is necessary 
to increase the speed, therefore, it was 
decided to increase the engine speed to 
bring the horsepower over its rated three 
hundred. 


AVIATION 


During this six-hour run 22.45 per cent 


of the heat units were converted into 
work, 26.5 per cent was used in the 
cooling water, and 51.05 per cent used 
in radiation, friction, exhaust, etc. 

After this run the engine was dis- 
assembled, various parts measured for 
wear and careful search made for de- 
fective parts. One exhaust valve which 


showed slight pitting in the seat was the 
only part replaced. No other valves were 


Time 
Hrs. Min. Engine r.p.m h.p. 
0 1811 308 
15 1835 312 
30 1848 514 
45 1801 313 
1:00 1835 317 
Averagt 1826 312.8 


May 15, 1917 


reground, no bearings readjusted and no 


other parts altered or adjusted in the 
slightest degree. The bearings, both 


main and connecting rod, were accurately 
measured and no wear could be detected, 
The wrist pins, cylinders, and pistons 
were also carefully measured and po 
wear could be detected. 

The engine was then reassembled and 
run for one hour, during which the fol- 
lowing readings were taken: 


——Water— 


ng 

Oil pressure Inlet Outlet 
68 94 134 
69 99 132 
60 108 35 
57 98S 13 
58 102 134 
60.4 99.2 134 


Army Plan for Training Aviators 


The National Advisory Committee for 
Aeronautics has prepared a plan for the 
training of military aviators which has 
been approved by General Squier, Chief 
Signal Officer of the Army and has 
already been put into effect. Officers of 
six educational institutions met in Wash- 
ington and Professor William F. Durand 
of the National Advisory Committee for 


Aeronautics and Professor Hiram Bing- 
ham, Yale University, outlined a plan 


whereby the colleges could cooperate with 
the Signal Corps in giving preliminary 
training to applicants for duty in the 
Aviation Section of the Army. The 
Massachusetts Institute of Technology, 
Cornell University, Ohio State University, 
University of Illinois, University of Texas 
and the University of California were 
represented in the conference. Each col- 
lege was requested to send three mem- 
bers of its faculty to Toronto to observe 
the method of training student aviators 
at Borden Field and the University of 
Toronto. The following representatives 
went to Toronto and spent several most 
instructive days: M. I. T., Professor R. D. 
Ward, Alexander Klemin, Dean Abner 
Fales; Cornell University, Professors F. 
Bedell, F. O. Ellenwood, O. M. Leland: 
Ohio State University, Professor P. T. Mc- 
Ruder; University of Illinois, Professors 
R. N. Fales, F. H. Newall, George Arnold; 
University of Texas, Professors J. M. 
Bryant, S. T. Brown, T. S. Victor: Uni- 
versity of California, Professors B. Woods, 
B. F. Raber and L. I. Jones. 


Course of Instruction 


The Royal Flying Corps Cadet Course, 
which is the preliminary instruction given 
to all candidates for commissions, was 
thoroughly explained by the officers in 
charge. A modified form of this course 
will be given at the six institutions com- 
mencing as soon after May 15th is 
practicable. The course will be modified 
to suit American conditions. The selec- 
tion of the six colleges was influenced to 
some extent by the fact that each of them 
have a regular army officer in charge 
giving military instructions. It is re- 
garded as essential that all candidates 
for commissions should have military 
training and therefore. the course of mili- 
tary discipline and drill without arms will 
occupy two or three hours daily. Instruc- 
tion will be given in troop formation and 
the organization of flying corps will be 
thoroughly studied. Approved courses in 


as 


astrology and meteorology, theory of 
flight, internal combustion engine prin- 
ciples, signaling, wireless and photog- 


raphy have been prepared. Students will 
be required to put airplanes together and 


dissemble them. This course of rigging 
will be supplemented by a study of aero- 
nautical instruments, compass work, ma) 
reading and artillery observation and sig- 
naling. The various types of machine 
guns, bombs and bomb sights will be ex- 
plained and, if possible, practical instruc 
tion given in their operation. At the end 
of the course an examination will be held 
and those who successfully pass will be 
detailed in different training schools. 
Types of Students Desired 

The types of students desired for these 
courses can be divided into four classes. 
First, those who have had engineering and 
military training and who have had ex 
perience as pilots. Second, those without 
aviation experience who have had en- 
gineering and military training. Third, 
those with engineering training. Fourth, 
specially qualified applicants who have 
not had any of the above experience. One 
hundred students are to be taken care of 
by each school, making six hundred in 
all. If this plan of giving the Cadet 
Course is successful, Prof. Bingham, who 
has been appointed special assistant to 
General Squier for this work, will un- 
doubtedly extend the work to other insti- 
tutions. 

The second period of training will be 
given at the schools which are at present 
organized in Mineola, Memphis and San 
Diego. Four or five other schools will be 


established in the near future, probably 
at Detroit, Dayton, near Chicago, San 


Antonio and at some point near St. Louis. 
Students from the University of California 
will report to San Diego, students from 
the University of Illinois will report to 
Chicago, from the University of Texas 
to San Antonio, from the University of 
Ohio to Dayton, from Cornell to Detroit. 
and from M. I. T. to Mineola. It is be 
lieved that four or six weeks’ training 
at the colleges will prepare students for 
their work at the primary training camps 
and will save much time. 

It is estimated that to 
flying course will require 
months. The estimated 
schools at the outset will be Mineola. 
100; Detroit, 50; Dayton, 50: Memphis. 
50; San Diego, 70; Chicago, 50. The num- 
ber to be trained at San Antonio has not 
been determined. 

Each training camp is organized on 
the basis of one squadron with thirty-six 
machines. This capacity is to be in- 
creased as rapidly as possible. No site 
for a training camp is being considered 
with less than 640 acres. This will make 
city property unavailable. The location 
of camps will probably have to be at 


complete the 
four to five 


capacity of the 


some distance from centres of population. 

The work of procuring equipment and 
organizing these camps has been divided 
into two distinct parts. The production 
part obtains sites, constructs buildings 
and supplies machines. The Aero Diyi- 
sion of the Signal Corps organizes and 
trains the students from the beginning 
to the end. The cadets are enlisted as 
sergeants and corporals and will have pay 
and allowances of that grade. No com 
mission will be given until the end of the 
primary training at one of the aviation 
camps. 

At Fort Omaha the balloon school will 
be enlarged to two lighter-than-air-squad- 
rons and courses will be given in that 
branch of the service in the same way as 
at the airplane fields. For the informa- 
tion of those desiring to have detailed 
knowledge of the requirements, the fol- 
lowing parts of the regulations governing 
the organization of the Aviation Section 
of the Signal Corps are given :— 
REGULATIONS GOVERNING THE ORGANIZATION 

OF THE AVIATION SECTION, SIGNAL CORPS 


The aeronautical personnel of the aviation 
section of Signal Corps will consist of officers 
and enlisted men of the Regular Army, of 
reserve officers and enlisted men of the Reserve 
Corps, of officers and enlisted men of the 
National Guard mustered into the service of 
the United States, and of civilians employed 
by the aviation section of the Signal Corps. 


The central office will provide for four 
divisions of duty: 
First. The provision of matériel to be 


effected by the central office through its tech- 
nical departements. 

Second. A system of training personnel, to 
be decentralized, but to remain under the gen- 
eral jurisdiction of the War Department sim- 
ilarly to other educational institutions and 
service schools of the Government. 

Third. The establishment, organization, and 
equipment of tactical units at points to be 
designated by the War Department. 

Fourth. The selection, purchase, 
of sites for aeronautical purposes. 


and rental 


Classes of Schools 


Aeronautical schools are divided into three 
general classes: (a) The United States Army 
aviation schools, (b) the United States Army 
balloon schools. (¢) civilian schools (aviation 
or balloon), conducted by manufacturers or 
others for preliminary training. 


Training 


The personnel and courses of technical in- 
struction at United States aviation and bal 
loon schools will be in accordance with in- 
structions from the War Department. : 

It is intended that personnel for all forme 
tions, except those of the Regular Army, W 
obtain their preliminary instruction at ae 
aviation or balloon schools, after which ing 
may finish the course at the correspone i 
United States Army schools and obtain the 
military ratings. 


Military Departments 


officer, to be designated as such, on the sta 
of the department commander. 








Each department will have an aeronautics) 
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HE Curtiss Aeroplane Co. has always been the dominating center THE CURTISS OF 


of aviation in America. Its capacity has steadily grown until to- 
day it is the largest and best equipped aeroplane manufacturing cor- BUR. A. 
poration in the world, amply equipped with all facilities for building 
a large variety of types of aeroplanes, hydroaeroplanes, flying boats 
and aeronautical motors in large quantities and for prompt 
delivery. 
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BURB. A, and one in Hammondsport, N. Y., as well as Training Schools, : 
onthe Hangars and Flying Fields at Buffalo, Hammondsport, N. Y., New- ~ \ 
; RN UNION CODE port News, Va., Miami, Fla., and San Diego, Cal. antl 
The America Trans Oceanic Co., 280 Madison Avenue, New York Gates, 
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the department, 


Within officer. 


the aeronautical 


the department com 
ier, will be charged 
with general control of a 
officers, enlisted men, and 
civilian employees of. the 
aviation section, Signal 
Corps, and of all aeronau- 
tical schools except in 


srs relating to changes 
Secures of technical in- 
struction and such control 
by the War Department ot 
personnel at such schools 
as may be necessary to 
carry out properly — the 
prescribed courses of in 
struction; with keeping 
the records of personnel 
in the Signal Officers Re- 
serve and Enlisted Reserve 
Corps, of the aviation sec- 
tien, Signal Corps; with 
instruction and equipment 
of all tactical units ol 
heavier-than-air and light 
er-than-air craft; with 
preparation of requisitions 








Should any aviation stu- 
dent desire to take the pi- 
lot license test prescribed 
by the International Aero- 
nautic Federation, facili- 
ties will be afforded him. 

Report of these tests 
will be submitted to the 
officer in charge of the 
aviation section, with the 
information as to whether 
or not the school will com- 


plete the training of the 
aviator through the _ re- 
serve military aviator 
stage. 


If the preliminary flying 
test is passed satisfactorily 
and a candidate qualifies 
in other respects he will be 
eligible for further in- 
struction to qualify as a 
reserve military aviator. 


Reserve Military 
Aviator Test 
Reserve military aviator 








for proper supply of new 
air units both in the Regu- 


test will be as follows: 
(1) Climb out of a field 





lar Army and the reserve 
of the Regular Army ; with 
plans for the creation of 
new air units in the Regu- 


lar Army and reserve and 
ay 


Government 


To encourage and increase aviation training, Government officials have 
authorized the sale to private parties of Standard Model J Primary Train- 
ing machines, built for the Government to full specifications, and passed 
igh factor of safety, and is 


inspectors. The J has a 


2,000 feet square and at- 
tain 500 feet altitude, 
keeping all parts of ma- 
chine inside of square dur- 
ing climb. 
(2) Glides 


at normal 


with all other matters af- ( : i 
fecting the aeronautical equipped with a special safety landing gear, as shown, which prevents angle, with motor throt- 
service. General supply nosing over. It has a low landing speed of 87 m.p.h. Several of these tled. Spirals to right and 
depots and experimental machines that have passed Government inspection are now complete and left. Change of direction 
stations so designated in ready for immediate delivery from the Standard Aero factory at Plainfield, in gliding. 

orders of War Department N.d. A large number are being built for Government use, thus assuring (3) At 1,000 feet cut off 


and matters relating to 





quick deliveries of spare parts. 


It is expected by the War Department 


motor and land within 200 








changes in personnel and that the opening of the sale of the machines to private parties will re- feet of a previously desig- 
courses of technical in- lieve the congestion of men at the training camps, due to lack of machines. nated point. 

struction at United States (4) Land over an as- 
Army aviation and balloon sumed obstacle 10 feet 
schools within the depart- high and come to. rest 
ment are excepted from control and supervision instruction and qualification through and to within 1,500 feet from same. 

ef the aeronautical officer. include the preliminary flying test. This test (5) Cross-country triangular flight of 30 


General Requirements for Schools 


The civilian aeronautical schools will be 
those approved by the War Department as to 
instructors, equipment, and character of in- 
struction to be given. They will be inspected 
to determine whether these requirements are 
fulfilled. Before assignment to a_ civilian 
sch¢ ol students will be subjected to an examina- 
tou. 

Pay for Tuition 


Each aviation school will be given a certaia 
compensation for instruction of such personnel 
assigned thereto in amount to be determined 
upon by the War Department and the pro- 
prietor of the school for each aviation student 
who qualifies for the preliminary flying test. 
This amount will be paid when the student 
satisfactorily completes the course. For each 
aviation student who graduates from a civilian 
school as a reserve military aviator an addi- 
tional sum, jointly to be decided upon by the 
War Department and the proprietor, will be 
paid to the school. Upon qualification in the 
preliminary flying test a student may, at the 
option of the War Department, be transferred 
to a Government school for advanced training 
or be permitted to complete his training at the 
civilian school. 


Character of Instruction 


instruction will 
The first stage 


be divided 
will include 


The course of 
Into two stages. 


will be held under the supervision of an officer 
or agent of the aviation section of the Signal 


Corps. The second stage, which is optional 
with the school authorities, will consist of 
advanced training necessary to qualify an 


aviation student as a reserve military aviator. 
An advanced training type of machine will be 
used at least during the last stages of this 
instruction. Detailed information as to the 
course to be followed in this stage will be 
furnished the school authorities. The reserve 
military aviator test will be held under the 
supervision of an officer or agent of the avia- 
tion section of the Signal Corps. 


Preliminary Flying Test 


(1) Three sets of figure eights around pylons 
1,600 feet apart. In making turns around 
pylons all parts of machine will be kept within 
a circle whose radius is 800 feet. 

(2) Stop motor at a minimum height of 
300 feet and land, causing machine to come to 
rest within 150 feet of a previously designated 
point. 

(3) An altitude test consisting of rising to 
a minimum height of 1,000 feet. 

(4) Glides with motor throttled, 
direction 90 deg. to right and left. 

NoTre.—(1) and (2) may be executed in one 
flight: (3) and (4) in one flight. The same 
rules apply in starting from and landing on 
water. Special attention will be paid to the 
character of landings made. 


changing 





S. A. E. Standards Committee Report 


At the meeting of the Standards Com- 
mittee of the S. A. E., held in Cleveland 
last week, the Aeronautic Division, of 
which C. M. Manly, of The Curtis Co., is 
chairman, presented a report, recommend- 
ing the adoption of certain standards in 
airplane construction, all the recommend- 
ations being subject to the approval of 
the War Department. 

The report, which was read by F. 8S. 
Duesenberg, was accepted by the commit- 
tee, and will be submitted to the mem- 
bership of the Society at the June meet- 
ing, and later by letter ballot, in accord- 
ance with the custom of the Society. It 
is expected that formal approval of the 
War Department will be received by that 
time. The committee and the officers of 
the Aviation Section are working together 
with cordial cooperation and the greatest 
harmony, all being imbued with a full 
Sense of the needs of the country, and 
the necessity for increasing the output 
of machines, 

The committee’s recommendations cover 
the following items: 

1. The adoption of two types of control, the 


Deperdussin for heavy machines and the stick 
type for light machines. 

2. The use of clincher rims for airplane 
wheels conforming to the standards of the 
Clincher Automobile Tire Manufacturers’ Assn., 
the rim sizes to be 24 by 3%, 28 by 4, and 32 
by a Tires of corresponding sizes are to be 
used. 

3. Marking of fuel and oil pipe lines, fuel 
lines with red stripes %4-in. wide painted around 
the pipes and 24 in. apart: and oil lines with 
circular white rings %4-in. wide and 24 in. apart. 

4, The use of the English system of measure- 
ment except in such isolated cases as spark 
plug threads where the metric system is de- 
sirable. This action is due to the fact that the 
army and navy departments are not both in 
favor of adopting the metric system. 


“>. The following spark plug dimensions: 
Thread, 18 mm., 144 mm. pitch. The hexagon 


is to be 1 in. across flats. 

6. Engine rotation to be defined as: ‘‘ The 
direction of engine rotation is normal when the 
final power delivery member of the engine 
rotates anti-clockwise, viewed facing the power 
delivery end. Opposite rotation is anti- 
normal.” 

7. Approval of the following S. A. E. stand- 
ards for aeronautic practice: Steel specifica- 
tions. heat treatments, test specimens. ball 
bearing sizes, throttle levers, magneto dimen- 
sions. cotter pin sizes, and screws and bolts. 

8. Many other standards relating exclusively 
to airplane practice were approved. including 
flexible cable ends. spliced. non-flexible ends. 
thimbles, turn-buckles, pipe fittings, propeller 
hubs, ete. 


miles, passing over two previously designated 
points. Minimum altitude 2,500 feet. 

(6) Straight-away cross-country flight of 30 
miles. Landing to be made at designated 
destinaticn. Both outward and return flight 
at minimum altitude of 2,500 feet. 

(7) Fly for 45 minutes at an altitude of 
4,000 feet. 

If, in addition to the preliminary flying test 
the candidate also passes the reserve military 
aviator’s test satisfactorily, he will be given a 


commission in the aviation section, Signal 
Officers’ Reserve Corps, provided all other 
qualifications are fulfilled. 

All candidates for the aviation section. 


Signal Officers’ Reserve Corps, will be required 
to pass the prescribed physical examination, 
must weigh not more than 190 pounds, 
stripped, must furnish evidence of having a 
college education or its equivalent, and be of 
good moral character. 

Applicants for commissions as reserve offi- 
cers who hold the pilot certificate of the In- 
ternational Aeronautic Federation may, after 
successfully undergoing the prescribed examina- 
tions, be given a flying examination embodying 
at least the requirements of the preliminary 
flying test. If competent they may also take 
the reserve military aviator’s test. 


New Members of the S. A. E. 


The following applications for member- 
ship in the Society of Automotive Engi- 
neers have been approved: 

Raymond, O. Catland, engineer, 
Martin Aircraft Corp... New York. 

Ralph H. Crosby, chief draftsman of Wright- 
Martin Aircraft Corp., New York. 

Chas. C. Dodge, sales engineer, Park Drop 
Forge Co. 

Henry Kleckler, chief airplane engineer, Cur- 
tiss Aeroplane & Motor Corp., Buffalo, N. Y. 

Robert F. Runge. production manager, The 
Hess-Bright Mfg. Co., Philadelphia, Pa. 

Elbert J. Hall. Vice-President and General 


Wright- 


Manager, Hall-Scott Motor Car Co., Inc.. 
3erkeley, Cal. 
A. H. Hudson, General Purchasing Agent, 


Simplex Automobile Co., New Brunswick. N..J.. 
Wright-Martin Aircraft Corp., New York City. 

Thos. H. Huff, Instructor in aeronautics, 
Massachusetts Institute of Technology. Cam- 
bridge. Mass.: Assistant Aeronautical Engineer 
Sturtevant Aeroplane Co., Jamaica Plain, Bos- 
ton, Mass. 

Chester Huntington, Secretary and Treas- 
urer, Huntington Aircraft Co.. New York. 


Howard Huntington. President and Con- 
struction Engineer, General Aircraft Co., 


President and Manager, Huntington Schoo! of 
Aviation, New York. 
Harry A. Miller Owner and Chief Engineer, 
Harry A. Miller Mfg. Co., Los Angeles. Cal. 
John Joseph Rooney, Aeronautical Engireer. 
Wright-Martin Aircraft Corp.. New York. 


Russell B. Shaw. Designing Engineer, 
Wright-Martin Aircraft Corp... New York. 


Richard M. Vasbrink. Chief Designer, Hall- 
Scott Motor Car Co., Berkeley. Cal. 
Yu, Aeronautical enquneer, The Curtiss 


Aeroplane Co., Buffalo, N. 
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Curtiss Engine Makes Splendid Run 

N. B. Robbins, instructor in the Army 
School at San Diego, Cal., states in a 
recent letter that the 8-cylinder, V type, 
“OX” Curtiss engine used by him has 
run officially for 127 hours without over- 
hauling. He added that he expected to 
get from 150 to 175 hours flying service 
out of the engine without taking it out 
of the machine. Mr. Robbins writes: 

This engine I refer to is in machine No. 157 
—Curtiss JN used for training by myself. Is 
now in perfect. working order. Turns the pro- 
peller now at 1425 r.p.m. I believe I would be 
safe in saying that the average is about 1400 
for this type and size engine. Some time ago 
a congressional committee visited the school 
and we flew in review with about 20 machines. 
On this trip I piloted my machine without stu- 
dent, and attained an altitude of 3,700 feet in 
just 7 minutes, this with the engine referred 
to, and at that time it had run about 100 
hours. 


All Hess-Bright Stock Now American 
Owned 


In line with plans made last autumn 
when certain New York interests, includ- 
ing the National City Bank and Brown 
Bros., who were previously interested in 
the S K F Ball Bearing Co., also acquired 
an interest in the Hess-Bright Manufac- 
turing Co., of Philadelphia, it is an- 
nounced that plans bave been perfected 
for a closer cooperation between these 
two large concerns in the ball-bearing 
industry. 

The affairs of the two companies will 
be administered by a recently formed 
corporation, The S K F Administrative 
Co. of No. One Wall Street. The board 
of this company consists of Frank A. 
Vanderlip, president of the National City 
Bank, Thatcher Brown of Brown Bros., 
F. B. Kirkbride, S. Wingquist, Axel Car- 
lander, Marcus Wallenberg, a well-known 
banker of Sweden, and B. G. Prytz, who 
as president of the S K F Ball Bearing 
Co., has been active in bringing about the 
fusion between his company and the Hess- 
Bright Co. Mr. Prytz has been elected 
president of the Administrative (Co. 
Budd D. Gray, of the Hess-Bright Co., 
has resigned as president and will become 
technical advisor to the New York cor- 
poration. B. G. Prytz has been elected to 
succeed Mr. Gray as president of the 
Hess-Bright Co. 

The S K F Administrative €o. is 
extending the facilities of both the Phila- 
delphia and Hartford plants. The demand 
for the company’s products continues to 
be so far in excess of the present supply 
that it has been considered advisable to 
immediately make additions both to the 
S K F and Hess-Bright factories. The 
closer cooperation between the two com 
panies was greatly facilitated by the ac- 
tion of the American Hess-Bright stock- 
holders in buying out the German minor- 
ity interests shortly before the break with 
Germany, whereby all the stock came into 
American hands. 


Wright Field Co. to Establish 10 
Landing Fields in Ohio 

E. A. Deeds, of Dayton, Ohio, has an- 
nounced that the Wright Field Co. is es- 
tablishing a string of 10 aviation landing 
fields between Columbus and Dayton for 
a flying course, which will be completed 
by June 15, and will be offered to the 
Government for use of army aviators in 
training. Wright and Deeds fields at 
Dayton, with their hangars and other 
equipment, are included in the offer. 

One landing place will be on the old 
Wright farm, seven miles north of Day- 
ton. Another will be just north of Fair 
field, and the third in the outskirts of 
Springfield. 
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New President of Wright-Martin 

The directors of the Wright-Martin 
Aireraft Corporation met on Friday, May 
llth, and eleeted John F. Alvord presi- 
dent of the company. 





Frank H. Russell Elected President 
of Aircraft Mfgrs.’ Association 

At the regular monthly meeting of the 
Aircraft Manufacturers’ Association May 
9 Harry Bowers Mingle resigned as presi- 
dent of the Association. Mr. Mingle said 
that the expanding business of the Stand- 
ard Aero Corporation, together with his 
other interests, made it impossible for him 
to give the necessary time to the duties of 
the office. The directors, in accepting Mr. 
Mingle’s resignation, presented him with 
engrossed resolutions of appreciation for 
his services to the Association, of which 
he will continue an active member. He 
was also presented with a handsome gold 
watch, suitably engraved, as a mark of 
personal esteem. 

The election of 
sulted as follows: 

President, Frank H. Russell, of the Burgess 
Co., Marblehead, Mass.; vice-president and As- 
sistant Treasurer, Albert H. Flint, of the L. W. 
F. Engineering Co., College Point, N. Y.; Treas- 
urer, Inglis M. Uppercue, of the Aeromarine 
Plane & Motor Co., New York City; Secretary, 
Benjamin M. Williams, New York City. 

The following committees were ap- 
pointed : 

Advisory, Patents, Materials, Membership, 
Standardization and Publicity, Advertising and 
Censorship. 

It was decided to create a design typify- 
ing the aircraft industry, to be used as a 
distinguishing mark by the Association. 

The next meeting will be held June 13. 


permanent officers re- 


New Aviation Club Formed 

At a meeting at the Easton, Pa., Board 
of Trade rooms, the Northampton County 
Aviation Club was organized, with T. A. 
H. Hay as president and George M. Shook 
as secretary. It is proposed to purchase 
one or more airplanes for the use of young 
men of the county who care to learn to fly. 
It is likely that the aviation field will be 
the grounds of the Country Club. 
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Victor Carlstrom Victim of Accident 


Victor Carlstrom, instructor at the At- 
lantic Coast Aeronautical School at New. 
port News, Va., and an army student, Cary 
B. Epes, met instant death on May 9 when 
their machine broke in the air and fel} 
about 3,500 feet. 


Several theories are advanced ag 
to the cause of the accident. Ajj 
that is known is that watchers op 


the ground saw the machine suddenly 
crumple and then begin an end over end 
descent. Although one wing had been 
torn loose and was fluttering down behind 
the machine, Carlstrom manoeuvred in 
such a manner as to bring the airplane to 
its proper position, while he was yet 1,500 
feet from the earth. He held it in sucha 
position and it struck the ground right 
side up. However, the loss of the wing 
made it impossible to glide, and the 
machine shot almost straight downward, 
burying its nose more than three feet in 
the ground. 

Carlstrom’s last act was to cut off his 
engine 100 feet above the earth, thus pre 
venting the machine from catching fire 
when it struck. Both bodies were mangled 
almost beyond recognition. 

Carlstrom was regarded as one of the 
most skillful and careful of American 
pilots, and had the unique distinction of 
having become an instructor one week 
after quitting his job as a cowboy on a 
Colorado ranch to take up aviation. Re- 
cently he was commissioned Lieutenant in 
the United States Flying Corps Reserve. 
He was holder of one world record and 
several American altitude and long dis- 
tance flight records. He first came into 
prominence on his flight from Toronto to 
New York, and later made his famous at- 
tempt at a non-stop flight from Chicago to 
New York. 

Mr. Epes, who was formerly a teller in 
a Newport News bank, resigned to offer 
his services to the nation on the declara- 
tion of war with Germany and was 
making his first flight. 

The death of Victor Carlstrom is not 
only a cause of sorrow among his legion 
of friends, but is a great loss to American 
aeronautics. 





—— 
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Eart 8S. DouGHERTY, WHO Is STARTING A FLYING ScHoot AT LONG BEACH, CAL., 











AND 


His MACHINE, WHICH IS EQUIPPED WITH A NEW VARIABLE PITCH PROPELLER 


INVENTED BY ROBERT 
BEEN TéESTED IN 


R. E. Glendinning Appointed Major 
in Reserve Corps 

Robert E. Glendinning. well-known 
banker of Philadelphia, has been ap- 
pointed a major in the aviation section 
of the Officers’ Reserve Corps of the 
United States. 

Major Glendinning ranks as the fore- 
most Philadelphian in aviation work, and 
he is also acknowledged to be one of the 
most active men in the country in pro- 
moting the interests of aviation in con- 
nection with its use for military service. 

During last summer he made an inspec- 
tion of the aviation camps in France and 
studied the use of the airplane in active 
service on the Somme front. 

The founding of the Essington School of 
Aviation was due largely to the interest 
taken in the project by Major Glendinning. 
During the Spanish-American War he 
served with the First City Troop as a com- 
missioned officer. 

Squantum School Starts Training 

The aviation camp at Squantum, Mass., 
is ready for use. Four seaplanes of Stur- 
tevant, Burgess and Martin makes, are 
there and Philip Page, Doyle Bradford 
and Clifford L. Webster, all experienced 
aviators, will be detailed to the camp. 
These men will be ensigns in the Navy 
Flying Corps. 

There will be twenty aviation students, 
thirty mechanics and ten other attendants 
at the camp. A naval officer will be as- 
signed to take command. The State has 
Set aside $50,000 to maintain the camp and 
the land was loaned by the Sturtevant 
Aeroplane company and the New Haven 
railroad. The railroad owns the property 
and the Sturtevant company has a lease 
on part of it. 

Fisher Offers Speedway to U. S. 
Carl G. Fisher has made a formal offer 
to the Army Aviation Section at Wash- 
ington of the use of the Indianapolis 
Motor Speedway as a training camp for 
aviators. The Aviation Section is anxious 
to accept the offer, but has postponed ac- 
ceptance pending action by Congress on a 
bill to provide funds for the establishing 
of aviation training camps. 





I. Eustis AND SETH Hart. 
THE AtiR WITH 


THE PROPELLER HAS 
SATISFACTORY RESULTS 


J. N. Willys Elected Director of 
Curtiss Corp. 

John N. Willys has been elected a di- 
rector of the Curtiss Aeroplane & Motor 
Corporation. He has acquired a large in- 
terest in the Curtiss corporation. 


H. W. Scholl Now with Levett 

H. W. Scholl, formerly sales engineer 
of the Splitdorf Electrical Co., Newark, 
N. J., has joined forces with the Walker 
M. Levett Co., 417 East Twenty-third 
Street, New York, as director of sales. 








Mr. Bell Goes with Norma Co. 

Norma Bell, formerly sales engineer in 
the automobile division of the Lunken- 
heimer Company, Cincinnati, has joined 


- 
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the Norma Company of America, makers 
of Norma high-precision bearings, in a 
similar capacity. 


Army Fliers Make Good Records 

Capt. Byron Q. Jones, holder of the 
world’s sustained flight record for pilot 
and two passengers, ascended 15,000 feet 
with Colonel William Kenly as observer 
at San Diego recently. He came within 
1225 feet of equaling the American alti- 
tude record, held by Victor Carlstrom. 

According to press reports American 
records for altitude were broken at San 
Diego May 12 by Capt. W. A. Robertson, 
junior military aviator at the North 
Island Training School, who reached a 
height of 17,230 feet. The American rec- 
ord, 16,335 feet, had been held by Victor 
Carlstrom, who was killed recently in a 
flight at Newport News, Va. Capt. Rob- 
ertson had as a passenger on his flight 
Capt. C. K. Rhinehardt. 


Two Enlisted Men Killed at Mineola 


Privates Ransom H. Merritt and An- 
thony P. Spilena, of the Aviation Section, 
stationed at Mineola, L. I., were killed on 
May 7 when a machine they had in the 
air without authority broke, under the 
strain of a too sudden flattening out after 
a dive, and fell about 1500 feet. The ma- 
chine was completely wrecked. 

The facts seem to be that the men were 
seized with a sudden desire to take a 
machine up, and while working on one of 
the airplanes, without permission and 
without authority and while no one was 
near enough to prevent started the en- 
gine and went up. Once in the air, lack 
of control and possibly a state of mind 
best described as being “ rattled,” resulted 
in such maneuvers as to endanger other 
machines up at the same time, and it was 
necessary to recall the other machines, to 
prevent a collision. After some time 
spent in sharp banking, climbing and div- 
ing, the machine flattened out suddenly 
after a long vertical dive, with the result 
that one of the wings broke and crumpled 
up, following which the machine dropped 
to the ground. Both men were instantly 
killed. 











Press Illustrating Service, Inc. ° ? 
THis VIEW OF AN L. V. G. BIPLANE CAPTURED BY THE ITALIANS SHOWS VERY CLEARLY 


THE CONSTRUCTION OF THE 6-CYLINDER, 180-HP. BENZ ENGINE, AND THE 
MOUNTING OF THE MACHINE GUN, FIRING THROUGH THE PROPELLER 














[The following calculations, by G. L. in The Aeroplane, Lon- 
don, should prove interesting to students of mathematics as 
well as designers of airplanes. | 

The thrust of the propeller depends on the power of the 
motor, and on the diameter and pitch of the propeller. If 
the required thrust to a certain machine is known, the ealeula- 
tion for the horsepower of the motor should be an easy matter. 

The required thrust is the sum of three different “ re- 
sistances.” The first is the “ drift” (dynamical head resistance 
of the areofoils), i.e., tan « < lift (L), lift being equal to the 
total weight of machine (W) for horizontal flight and a equal 
to the angle of incidence. Certainly we must take the tan « 
at the maximum Ky, value for minimum speed, as then the drift 
is the greatest (Fig. 1). 


L=Lift = Weight=W 
D=Drift 
R=Reac tion 


lence 





a=Angle of Inci 





D= TanaL 
Fic. 1 


ons D 
Tana=—, 
ted’ 


Another method for finding the drift is D = K AV’, when 
we take the drift again so as to be greatest. 

The second “ resistance” is the total head resistance of the 
machine, at its maximum velocity. And the third is the thrust 
for climbing. The horsepower for climbing can be found out 
in two different ways. I first propose to deal with the method, 
where we find out the actual horsepower wanted for a certain 
climbing speed to our machine, where 

HP. _ ‘limbing speed sec. x W 
900 

In this ease we know already the horsepower for climbing, 
and we ean proceed with our calculation. 

With the other method we shall find out the “thrust” in 
pounds or kilograms wanted for climbing and add it to drift 
and total head resistance, and we shall have the total “ thrust ” 
of our machine and we shall denote it with 7, while thrust for 
climbing shall be 7¢. 

The following caleulation is at our service to find out this 


; , , Vex W 
: — = ELP., 
thrust for climbing 550 
H.P. * 550 
thence V. = - oo Rs i a a ee a ge (1) 
T.<V 
H.P. = ak Fas y , then from 
voV 
oe © ue 
550 KY VexXW 
» 00 . “— 
(1)Ve= ; , thence, T-—= — 
W vw ’ Vv 
\ 
\ 
P| Pr=Momentum=WM, 








O= - —=0 Pr 2r=Work 


Pr 2eR=Work Min. 


\ 
Pr 27k = H.P. or in English 
60 x 75 
Pr27R_ I P 4 
\ 33000 oneal 
Fic. 2 


I consider this method to be more accurate than the previous 
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one, as here the velocity of the machine is included, which is, 
of course, the minimum speed, to obtain the utmost surplus 
thrust for climbing. 

Whether 7 means drift, head resistance and thrust for 
climbing, or drift and head resistance only, the following 
ealeulation is the same, only in the latter case, of course, we 
must add the horsepower required for climbing to the result to 
obtain the total horsepower. 

Now, when we know the total thrust, we shall find the horse. 
power in the following manner: 


— 


; P fae 
We know that the H.P. = — in kilograms or in Eng- 
( 5 £ 


io X Of) 
Pr2xR " 

: (Fig. IT.) 
33,000 


‘ 


lish measure, H.P. = 


where P = pressure in klgs. or lbs. 
r = radius on which P is acting. 
R Revolution /min. 
™ VLR. 2 t 
When P Xr M, then H.P = , thenee, 
4.500 
H.P. $500 $(620P. . ? 
VW in meter kilograms, 
R 2 ia R 
—s H P.33.000 5253.1 HP. . 
or in English svstem M in foot 
‘ R 22 R 


pounds 


Now the power on the circumference of the propeller will 
“7 


will he p- 


r 


be reduced by its radius so it A part of p 

will be used for counteracting the air and bearing friction, 

so that the total power on the circumference of the propeller 
Uf 


will be <7 =p where 7 is the mechanical efficiency of 
; } 


the propeller. Now T, where a is taken on the tip 


fan % 
of the propeller. 


I take x at the tip, but it ean be taken, of course, at any 
point, but then in equation p = . , r must be taken only up 
to this point, and not the whole radius. but it is more comfort- 

“wh (Fig. TID). 

Now we ean write up the equation of the thrust 

716.2 H.P. 7 5253.1 H.P. 7, 


= ‘or in English measure 
Rrtanz Rrtana 


able to take iteat the tip as tan 2 = 


TX RX rtan2 F ; ; 
thence H P. ——~ or in English measure 
‘ 16.2 7 
TXR rtana@ 
ey ’ 
5253.1 7 ‘ 


Pitch 








, — 


Fic. 3 


Ih my own experience once, when checking the power, via 
thrust on a small 30 horsepower experimental machine, the 
spring balance showed 95 kilograms of thrust, and with the 
above calculation the thrust should be 94.5 kilograms. Such 
correctness of the calculation is more of a coincidence than 
anything else, owing to the unreliability of the petrol motors, 
but always (and I had many trials) the spring balance show 
a thrust of 95 to 105 kilograms. } 

On another machine (50-horsepower) within my exper 
ence the spring balance showed 140 to 150 kilograms of thrust, 
while with the calculation it should be 134 kilograms. I show 
the above two instances out of the many I could bring, to show 
that we are always on the safe side with this calculation. a 
we have always a few horsepower over and above our require 
ments at our highest speed and our highest climbing velocity. 
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THE DN-1 

















THE FIRST DIRIGIBLE OWNED BY THE UNITED STATES NAVY. IT PERFORMED ITS 
TRIAL FLIGHTS APR. 20-27, EXCEEDING CONTRACT REQUIREMENTS 


BUILT BY 


CONNECTICUT AIRCRAFT CO. 


NEW HAVEN, CONN. 


LARGEST COMPANY IN AMERICA 
DEVOTED EXCLUSIVELY 
TO MANUFACTURING 
LIGHTER-THAN-AIR CRAFT 
OF ALL TYPES 


THE ONLY COMPANY IN THE CONTRACTORS TO THE UNITED 


UNITED STATES MAINTAINING STATES ARMY AND NAVY. 

A TRAINING DEPARTMENT OUR PRODUCTS ARE THE 
FOR HANDLING RESULT OF YEARS OF CAREFUL 

ALL TYPES OF STUDY AND ACTUAL FIELD 


LIGHTER-THAN-AIR CRAFT EXPERIENCE 
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| Tee Two-Fold Function of 
Goodyear Cord Tires for Airplanes 


An airplane tire has two functions which it must 
fulfill: it must do its minor duty of bearing the weight 
of the ’plane in starting, and it must be resilient and 
strong to fill its major office of defying and absorbing 
the shocks and strains of landing. 


Goodyear Cord Tires for airplanes 
with their oversize construction and 
resilient flattening under load ac- 
complish the first even in sand and 
heavy dust. 


Since airplane tires can have no 
traction purpose, we prefer to at- 
tain the end in this way in prefer- 
ence to using roughened or ex- 
tended treads because the fulfill- 
ment of the major function demands 


the greatest possible strength with 
the necessary lightness. 

The Goodyear cord construction 
provides this strength in the fullest 
of measures. 


In the shock of the roughest 
landing these tires defy the men- 
ace of possibly disastrous blow- 
outs. 

They are sure in starting, certain 
in landing, and light. 


The Good year Tire € Rubber Co., Akron, Ohio 
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Speed Range with two persons and four hours fuel *38-75 M.P.H. 
Powered with Sturtevant 8 cyl. 140 H.P. Aluminum Motor. 


Unusual Load-carrying and Safety Reserve 


STURTEVANT AEROPLANE CO. JAMAICA PLAIN—BOSTON 
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FLINT AIRCRAFT COMPANY 


(INCORPORATED) 


MANUFACTURERS OF Mititary AIRCRAFT 


EGBERT B. CRESSWELL ADDRESS : 
GENERAL®*MANAGER FLINT, MICHIGAN 
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WE ARE SPECIAL- 
ISTS IN THE MAN- 
UFACTURE OF 





AERONAUTICAL 


RUBBER 
GOODS 


AVIATORS’ SHOES 





Light 


Flexible—W aterproof 


Non-Slipping 


CLOTHING FOR AVIATORS 






























INITED STATES RUBBER COMPANY 
1790 Broapway, NEW YorK 





WE ARE PRE- 
PARED TO FUR- 
NISH THE VERY 
HIGHEST GRADE 






BALLOON 
FABRICS 


In Various Textures, 
Weights and Colors. 






GASOLINE HOSE 


MATTING 


SHOCK ABSORBERS 


Both Ring and Cord 
































ACKERMAN WHEELS 


In actual service have substantiated every claim made for 


them and more. 





Their wonderful strength and 
evidenced by their ability to absorb shock 
rebound in landing and getting away. 


from manufacturers and pilots. 


FULL DETAILS WILL BE 
MAILED UPON REQUEST 


resiliency 






are best 
and prevent 


Orders and inquiries from America and 
foreign countries are conclusive proof that 
Ackerman wheels are meeting with favor 


ACKERMAN WHEELS are built in different sizes 


to carry any load from 500 pounds and up 





THE ACKERMAN WHEEL CO. 


ROCKEFELLER BUILDING, CLEVELAND, 0. 
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ONSERVATIVE design, sound construction, and a most 
complete equipment, account in a large measure, for the 
popularity of 


THOMAS AEROMOTORS 


A Special Christensen Self Starter forms an integral part of the 
engine. 


Contractors to U. S. Army and Navy 


=== THOMAS-MORSE AIRCRAFT CORPORATION = 


Ss THOMAS BROS. AEROPLANE CO., Inc. Ith N.Y 
uccessors tO +tHOMAS AEROMOTOR COMPANY, Inc. 4€Aaca, N. I. 

















BURGESS PRIMARY TRAINING TRACTOR, TYPE B. P. 


This machine was designed by W. Starling Burgess at the request of the United States Army 
for a primary training tractor airplane having a practical side by side seating arrangement with 
duplicate controls. 

This has been accomplished without sacrificing in the least the efficiency or appearance of the 
machine. 

It fills the urgent need found at present in the aviation schools—giving great range of control 
and allowing the instructor to be at side of the pupil during flight, thereby facilitating instruction. 

This has been proven very satisfactorily in experimental flights as well as in the official trials 
through which this machine passed with great success. 


THE BURGESS COMPANY, Marblehead, Mass. 


MANUFACTURERS OF THE BURGESS-DUNNE AND BURGESS SEAPLANES 
SOLE LICENCEES FOR THE DUNNE PATENTS 
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ROGERS CONSTRUCTION COMPANY 


OF 


GLOUCESTER CITY, NEW JERSEY 


has facilities with its complete machine equipment, housed 
in modern fireproof buildings covering 30,000 sq. ft. of 


floor space for the fabrication of every airplane part. 


If you are a manufacturer, we can handle your surplus; 
if an embryo manufacturer, we can handle the complete 
construction of your initial airplane. 


Whatever your proposition is we are interested. 


Write us today. 

















HOLLOW AEROPLANE CYLINDER FORGINGS 


We make a specialty of hollow forging in dies under our hydraulic presses, aero- 
plane motor cylinder forgings, of high and low carbon Open Hearth or alloy steels. 


By our method of hydraulically forging these cylinders, the metal is closely con- 
fined in dies under enormous pressure, which makes same very uniform and dense, 
and greatly increases the physical properties. 


Our cylinders are therefore not only far superior to those machined from solid 
bars or billets, in point of wear, but they greatly reduce the machining time. 


\lso PROPELLER HUBS, FLANGES, SHAFTS, etc. 


We have and are furnishing cylinder forgings to practically every aeroplane 
engine builder in the country. 


Miscellaneous steam hammer and hydraulic press die forgings of all types. 


We are in position at all times to make prompt shipments. 


TIOGA STEEL & IRON COMPANY 


52nd & Grays Avenue Philadelphia, Pa., U.S. A. 
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METAL AIRPLANE 
FUSELAGES 


AEROPLANE TUBING 








Dependability in Any Especially made to your own 
and Every Emergency requirements. 


In those branches of military service where unfailing 
speed, power, and endurance are the essential factors 


of motor-propelled vehicles, nothing equals the certain . . 
performance dependability of the 1917 We are at present manufacturing 


for the largest aeroplane manu- 


° facturers both here and abroad 
Motocycle our high grade tubing and metal 
fuselage, made to special require- 


With Powerplus Motor mente. 


Interested military officials will be gladly given com- We have exceptional facilities for 
plete demonstrations of the 1917 Indian models almost overnight deliveries. 








Illustrated 1917 Indian Catalog and other 
descriptive literature sent anywhere on request 


HENDEE MANUFACTURING COMPANY The Empire Art Metal Co., Inc. 
59 STATE ST. SPRINGFIELD, MASSACHUSETTS COLLEGE POINT, N. Y. 



































DAVENPORT AVIATION 
SCHOOL 


TEACHES FLYING}!ANDYAERO — 
CONSTRUCTION 


Factory floor space covers18,000 sq. ft. Experience in building 
Military Tractors and Seaplanes. Special inducements to students. 
Two courses are offered. Students are guaranteed position in factory 
or field. Excellent facilities for Hydroaeroplane flying on river. 


WRITE FOR PARTICULARS AT ONCE 


Billie T. Cook, Davenport School Aviation, Davenport, lowa 
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AIRPLANE CRANKSHAFTS 


With a Perfect Record 
WYMAN-GORDON COMPANY 


Every precaution known to science WORCESTER, MASS., U. S. A. 


to safeguard quality is found 
in our factory methods. ESTABLISHED 1883 

















A POPULAR PRICE LAND OR WATER PLANE 


1 














WHEELING, W. VA. | 














tes 





OUR SPRUCE LOGS 


Are perhaps the best on the Pacific 
Coast. Our facilities for supplying 
Air-plane Spruce are unsurpassed. 


A. C. DUTTON LUMBER CORPORATION 


Mills General Sales Department Wharves, Warehouses 
SOUTH BEND, WASH. SPRINGFIELD, MASS. and Storage Yards 
TACOMA, WASH. POUGHKEEPSIE, N. Y. 

















MOTOMETER aN kc OXBORO 


MOTOR HEAT ((ggigeg) | | AUR SPEED 
N D I C A T O R Ss L4 Forewarns and 


AN ESSENTIAL SAFETY Prevents Stalling 


a Accurately indicates the — tive 
DEVICE FOR —— j wind préssure, the force that 


AIRPLANES riry maga yoyo 


Send for Bulletin No. BI-1 
FOREWARNS OVERHEATING a 





15 Wilbur Ave. FHE FOXBORO CO., Inc. 
THE MOTO-METER CO., Inc. %ons Island City FOXBORO, MASS., U. S. A. 


New York New York Chicago 
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TURNBUCKLES 


of the 


Highest Quality 


Bolts and Nuts 


to Satisfy the Most 
Exacting Requirements 


Standard Screw Co. 


(of Pennsylvania) 


CORRY. PA. 
New York Office: Woolworth Building 











COUNTERBALANCED 


Patent applied for 


WE HAVE SHIPPED 41345 
COUNTERBALANCED 
CRANKSHAFTS 
up to 
April 19, 

1917 


AVIATION 
CRANK SHAFTS 
WE ARE _ SERVING 
11 AVIATION MOTOR 
COMPANIES MAKING 16 
DIFFERENT MODELS. 
WE HAVE SHIPPED 3589 
AVIATION CRANKSHAFTS 
up to April 19, 1917. 
EVERY SHAFT GUARANTEED 


The Park Drop Forge Go. 


Cleveland 




















Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 


Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 


FAHRIG METAL C0.,34 Commerce St., N.Y. 








THE 
GENERAL ORDNANCE COMPANY 


NON-RECOIL GUN 


There are hundreds of these guns 
being used Abroad in the War on 


AIRPLANES 
MOTOR BOATS 
AUTOMOBILES 


SOLE MANUFACTURERS (DAVIS PATENTS) 


THE GENERAL ORDNANCE COMPANY 
DERBY, CONN., U. S. A. 
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Radium Luminous 
Material 


SHINES IN THE DARK 


INNUMERABLE USES 
IN ITS ORIGINAL 
MAINTENANCE OVER POWDERED FORM 
A PERIOD OF OR APPLIED WITH 
YEARS ADHESIVE 


SELF-LUMINOUS 
REQUIRES NO 


A SAFETY DEVICE FOR WAR 
ON 


MACHINE GUN, PISTOL AND RIFLE 
SIGHTS; RANGE SCALES; AUTOMATIC 
TELEPHONES; WIRELESS APPARATUS; 
NAVIGATING INSTRUMENTS OF ALL FLY- 
ING AND SAILING CRAFT; DECK CLOCKS; 
WRIST, STOP AND POCKET WATCHES; 
SIGNALS; PLOTTING BOARDS; ETC. 


Radium Luminous Material Corporation 


FIFTY — 
FIVE YORK 
LIBERTY 


Ps 
STREET arms 











“WESTMOORE 
PROPELLER” 


Built for high power motors 
Water proof and heat proof 


Write jor information 


ADDRESS 

Aircraft Department 
Schweizer & West Mfg. Co. 
308-324 N. Ada St., Chicago 


Cable address ‘““SWESCO”’ 


Cabinet makers with over thirty years’ 
successful business behind them 














Aeroplane 
Lumber 
Specialists 


Alaska Spruce 
Black Walnut 


Tough White Ash 


CHETHAM LUMBER CO., Inc. 
20 Exchange Place New York 


Telephone, Hanover 6028 











The Buck Automatic 
Aerial Torpedo 


FTER a series of tests in Colorado, the 

Buck Aircraft & Munition Co., who own 

and contro] the Buck Automatic Aerial 
Torpedo Patents, are prepared to negotiate with 
Governments and other parties for production 
on a quantity basis. 
The Buck Automatic Aerial Torpedo is an air 
craft equipped with a 50 H.P. Motor, and de- 
signed to carry explosives through the air to any 
distance up to thirty miles. A time controlled 
release drops the torpedo at any given distance. 
The entire equipment is automatic and is 
launched from a compressed air catapult 
mounted on a motor truck, the engine of which 
furnishes the air for the catapult. 
The torpedo can be fired at any range and at 
any degree of the compass. 
The launching of the torpedo is without shock, 
and consequently the most dynamically explosive 
materials can be carried. 





The Buck Gravity Stabilizer will be used on all 
machines manufactured by the company. 


The Buck Aircraft & Munition Co., Inc. 


Ernst and Cranmer Building 
Denver, Colo. 


























Heavy Elastic Aviation Cord 


We manufacture a full and complete 
line of heavy elastic aviation cord. 
We are the originators and the 
largest manufacturers in the world 
of heavy elastic cord. 














Standard H-3 equipped with our cord 


STOUGHTON, MASS. 














J. W. WOOD ELASTIC WEB CO. 




























Aluminum 


Aviation Barometer 


Made in United States. 

















Movement compensated to overcome changes in temperature. 
Dial revolves so zero of altitude can be set at the hand at 
start of flight without snowing error, as scale is equally 
divided. 
Supplied to U. S. Navy, U. S. Signal Corps, leading manu- 
facturers and to different Foreign Governments i. 
In material, workmanship, pride of manufacture, no effort 
is lost, no expense spared to make this Barometer worthy 
of the Tycos Reputation. 
Let us submit information on this Barometer as well as on 
Inclinometers and Pocket Altitude Baromet the purchasing 
we leave to your discerning judgment 

la t 

Gylor Instrument Companies 
Rochester, N. Y. U.S. A. 





For sixty years makers of scientific instruments of superiority 











“CHELSEA” 


EIGHT-DAY, HIGH-GRADE 


See > «BELL 
CLOCKS 


And Non-Striking Clocks — Practically Waterproof 
Cases, for use on YACHTS, STEAMSHIPS, 
MOTOR BOATS, HOUSEBOATS, Etc., and 


AEROPLANES and SEAPLANES 


ALSO our (patented) AUTOMATIC SHIP’S BELL CLOCK. 
The Clock in pilot house, cabin, etc., operates large bell forward 
Circulars on application—latest-up-to-date accessory. 


And, Clocks for Finest Residences, 
Clubs and Automobiles 


The Standard of the World 


On Sale by Highest Class Jewelers 


and Dealers in Nautical Instruments 

















CHELSEA CLOCK CO., 16 State St., BOSTON, MASS. 




















Factors of Safety 


These Count in Aeroplane Construction 








NON-INFLAMMABLE 


Cellulose Acetate Base 


Gelestion Gloth Yamnishes 


provide another SAFETY FACTOR 








NON-INFLAMMABLE 


Pefestron Sheets «© Films | 


Transparent — Waterproof 
MANUFACTURED BY 


Chemicai Products Company 


93 Broad Street Boston, U. S. A. 
Manufacturers of Cellulose Acetate for nearly 15 years 




















May 15, 1917 AVIATION 





ELJ-5 


Officers of the Heavier-than-air 
Services of the United States 
and their Allies are invited to 
inspect the 
Janney 
Aircraft Company’s 
New Model 


Training Tractor 
Biplane ELJ-5 


With Hall-Scott A-5 Six Cylinder Engine 


Detailed Description 
upon request 


JANNEY AIRCRAFT CO. 


MONROE, MICH. 














Wittemann-Lewis Model T-T, 90 h. p. 


WITTEMANN - LEWIS 
AIRCRAFT COMPANY 


NEWARKAH, N. J. 


Main Office and Factory: 


Lincoln Highway, near 


Passaic River 
Telephone, Market 9096 


New York Office: 17 Battery Place 
Telephone Rector 2461 








=>BENOIST—~ 
Four Standard Models 


Single and Twin Motored 


Three to Seven Passengers 


Holder of many World and American 
Records 


Six Years Practical Experience 


Land and Water Airplanes 


On application by interested parties, we will submit 
specifications on triple and four motored machines car- 
tying as many as twenty passengers, and guarantee 
performance. 


Benoist Aeroplane Company 
SANDUSKY, OHIO 

















With the manufacturing facilities of three 
large factories in New York, Tennessee and 
New Jersey we are in a position to execute 
with despatch orders for the LANZIUS 
CHANGEABLE ANGLE OF INCIDENCE 
AIRPLANE in any type for land or water, 
or for Standard and Special Design Aircraft, 
either wood or steel construction. We furnish 
with our standard equipment Duesenberg 
Motors, recognized as one of the most power- 
ful and efficient Aeronautical Motors on the 


market. 


LANZIUS AIRCRAFT COMPANY 


Executive Offices 
608-609-610 Singer Building, 149 Broadway, New York 
Telephones 6710-6711 Cortlandt 
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Magnalite Pistons 


(Aluminum Alloy) 


Used as STAND- 
ARD by the most 
prominent Aviation 
Motor Manufactur- 
ers in the United 
States and abroad. 


WALKER M. LEVETT 
COMPANY 


NEW YORK. 





117-419-421 E. 23rd St., 





BUFFAIRO AIR-SCREWS 


of 
PROVEN PROFICIENCY 


THE WORKMANSHIP IS PERFECT 
THE BALANCE IS EXACT 


The finish is unequaled, the materials are of the best 


Full Information Upon Request 


Contractors to Foreign Governments 


BUFFALO AEROPLANE CORPORATION 


BUFFALO, N. Y. 


M a) 15, 1917 














HARRIMAN 


Airplane Engines 
50 to 150 H. P. 





HARRIMAN AIRCRAFT MOTORS, INC. 
SOUTH GLASTONBURY, CONN. 





WANTED 


Draughtsmen, with technical training, 
experienced in airplane design, for work 
in vicinity of New York. Send full par- 
ticulars, references and salary desired. 
Correspondence confidential. 


Address Box 50, c/o AVIATION & AERONAUTICAL 
ENGINEERING, 120 W. 32nd Street, New York City. 




















The Principles of Aerography 
By ALEXANDER McADIE, A.M., S.B. 


A. Lawrence Rotch, Professor of Meteorology, Har- 
vard University, and Director of Blue Hill Observa- 
tory. For several years Professor of Meteorology. 
United States Weather Bureau 


A textbook comprising the latest discoveries 
in connection with the conquest of the air, 


and their practical application. 
On the Press 
Rand McNally & Company 


Chicago New York 





Williams Aviation School 


Excellent equipment. 

Large Aerodrome. 

Shop and motor experience. 
Living expenses low. 


Course $300 No other charges 


Instruction is under the supervision 
of Al Boshek, the well-known looper 


Williams Aeroplane Company 


FENTON, MICH. 





























WE ILLUMINATE 
INSTRUMENT DIALS 


WITH “LUMA’—BEST LUMINESCENCE 





Permanently Visible in 


the Dark 





Specify “LUMA DIALS” to 
Your Instrument Maker 









RADIUM DIAL, COMPANY 
Forbes & Meyran Aves., Pittsburgh, Pas 
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Duesen nberg Motors 


= * ~ 


es 


Duesenberg Motors Corporation has been organized to 
manufacture Aeroplane, Automobile and Marine 
Motors for those who can afford and demand the best 


DUESENBERG MOTORS CORPORATION, 120 Broadway, NEW YORK 











MAXIMOTOR 


IN A CLASS BY ITSELF 





HE simplicity of our design, coupled with 

our eight years’ practical experience con- 

structing aviation motors, and the un- 
limited facilities at our command because of 
our location in Detroit—the heart of the motor industry 
in America—enable us to produce a motor that is right 
at a price that is right. 

Send for Particulars 





MAXIMOTOR COMPANY 
1530 E. Jefferson Ave., Detroit, Mich. 





ZSCOMtS?E. 


FW 010) 2) Vai a (OF UO) 2k) 


are correctly designed with the highest 
quality materials and workmanship. 
Write for catalog of 6 and 12 cylinder models. 


WISCONSIN MOTOR MFG. - CO. 


Station A. Dept. 338. Milwaukee, Wis., U. S. A. 








Aeromarine 
Plane & Motor Co. 


Aeroplanes ana Motors 





New York Office: Times Building 


Telephone, Bryant 6147 




















<=> 










All recognized builders 
of airplane motors in 
America use Zenith on 
their product. 


Zenith Carburetor 
Company 
New York DETROIT Chicago 





supreme 
ss 
aviation 





The _ « 
Perfect =—35f 
Starter 


A _ self-contained air 
motor coupling direct to 
the end of the crankshaft. 

\verages 15 separate starts on a volume of air and re- 
charges itself in less than 30 seconds. Cannot interfere 
with normal action of motor, as when idle the Perfect 
Starter leaves motor entirely free. 

Weight complete ‘‘Model D” for 150 H. P. engines, 56 Ibs., and ‘‘Model C’ 


complete for 250 H. P. engines, 70 lbs. Tested and approved by U. S. and 
many foreign governments. 


Send for Free Booklet 
MOTOR-COMPRESSOR CO., NEWARK, N. J., U. S. A. 














10 cents a word, minimum charge $2.00, payable in advance. 





Classified Advertising 


AVIATION AND AERONAUTICAL ENGINEERING, 120 West 32d Street, New York. 


Address replies to advertisements with box numbers, care of 








WANTED: AIRPLANE DESIGNER FULLY EX- 
PERIENCED IN DESIGN AND CONSTRUCTION OF 
LAND AND WATER MACHINES. STATE EX- 
ACTLY EXPERIENCE AND TRAINING IN ENGI- 
NEERING DESIGN AND FLYING, ALSO SALARY 
EXPECTED. ALL COMMUNIC ATIONS STRICTLY 
CONFIDENTIAL. BOX 49. 


FOR SALE—Unusual bargain—two 8 cylinder OX-V Type 

Aeroplane Motors rated at 140 H.P. each. In first-class 

Al Shape. Have been used in Hydro-Plane for experimental 

Purpose. Run less than five hundred miles. Immediate de- 

livery. Inspectable in New York. For further particulars, 

, A ued & Orr, 52 Broadway, N. Y. C. Telephone: 

‘ 

‘TED, aviators who own their own machines as in- 

Structers at a large school, immediately. Address Box 39. 








WANTED, salesman familiar with steel and forgings and 
machine parts for airplane engines and machines. State ex- 
perience in detail, age and salary. Address Box 88. 





WANTED, aircraft designers, instructors and mechanics, 
thoroughly experienced in design and construction of land and 
water machines. State fully experience and training, also 
salary expected. Eagle Aircraft Corporation, Flint, Mich. 





AIRPLANE AND MOTOR MECHANICS are wanted to join 
organization now building airplanes in Chicago; to qualify for 
executive shop positions in new factory. Investment in cor- 
poration shares, payable in installments, required; returnable 
if don’t qualify. Good pay and long term contracts for suitable 
men. Address Bates Aeroplane Company, 500 West Division 
Street, Chicago, Ill. 
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Aeronautical Trade Directory 


AVIATION AND AERONAUTICAL ENGINEERING will furnish information and addresses of all companies listed below. 
Advertisers in this issue are printed in heavy face type. 


Names of 








ACETYLENE WELDING AND 
CUTTING 


Davis-Bournonville Co. 
Searchlight Co. 


ACCESSORIES AND INSTRU- 
MENTS 


DuVivier, Earnest J. 
Moto-Meter, The, Co. 

O’Hara Waltham Dial Co. 
Standard Aeronautical Co. 
Taylor Instrument Companies 


AIRPLANES 

Aeromarine Sales and Engineering 
Corp. 

Bates Aeroplane Co. 

Benoist Aeroplane Co. 

Burgess Co., The 

Carter Bros. Aeroplane Co. 

Cooper, John D., Aeroplane Co. 

Chicago Aero Works. 

Christofferson Aircraft Mfg. Co 

Curtiss Aeroplane and Motor Corp. 

Dayton Wright Airplane Co 

Flint Aircraft Co. 

Gallaudet Aircraft Corp. 

General Aeroplane Co. 

Heath, E. B., Aerial Vehicle Co 

Heinrich, The A. S. Corp. 

Herrmann, Chas. A 

International Aircraft Co 

Janney Aircraft Co. 

i. W. F. Engineering Co. 

Lanzius Aircraft Co. 

Lawrence-Lewis Aeroplane Co 

Martin Aeroplane Factor 

New Jersey Aeroplane Co 

New York Aero Construction Co. 

Pacific Aero Products Co. 

Pierce, Samuel 8S., Aeroplane Corp. 

Rumsey Aeroplane Co. 

Smith, Kyle, Aircraft Co. 

Standard Aero Corporation. 

Sturtevant Aeroplane Co. 

Thomas-Morse Aircraft Corp. 

United Eastern Aeroplane Co. 

Williams Aeroplane Co. 

Wittemann-Lewis Aircraft Co. 

Wright-Martin Aircraft Corp. 


AIRPLANE ENGINES 
Aeromarine Plane and Motor Co. 
Ashmusen Mfg. Co, 

Atwood Aeronautic Co. 
Bournonville Motors Corp. 
Brooke, Thomas Preston. 
Christofferson Motor Corp 

Curtiss Aeroplane and Motor Corp. 
Duesenberg Motors Corp. 
General Ordnance Co. 

General Vehicle Co. 

Gyro Motor Co. 

Hall-Scott Motor Car Co. 
Harriman Aircraft Motors Co., Inc. 
Knox Motors Co. 

Maximotor Co. 

Miller, Harry A., Mfg. Co. 

New Jersey Aeroplane Co 

Orlo Motor Co. 

Packard Motor Co. 

Roberts Motor Mfg. C 

Sterling Engine Co. 

Sturtevant, B. F., Co. 

Taft Pierce Mfg. Co 
Thomas-Morse Aircraft Corp. 
Union Gas Engine Co. 

Wisconsin Motor Mfg. Co. 
World’s Motor Co. 
Wright-Martin Aircraft Corp. 


AIRPLANE PARTS 
Chicago Aer ; 
Erie Specialty Co. 
Rogers Construction Co. 


ALUMINUM 

Aluminum Castings Co 
Aluminum Co, of America 
American Metal Co., Ltd. 
So-Luminum Mfg & Er 


(Solder 


AVIATION SCHOOLS 
America Trans Oceanic Co., The 
Beam School of Aviation 
Christofferson Aviation School 
Curtiss Training Schools 
Davenport Aviation School 
Dodge School of Aviation 
Hall Flying School 

Kendrick, B. H 

Riverside Aircraft Co 
Stinson School of Aviation 
Thomas-Morse Aircraft Corp. 
Williams Aviation School 
Wright Field Co 


utical Su 


BALL BEARINGS 
Hess-Bright Mfg. Co. 

New Departure Mfg. Co. 
Norma Company of America. 
S. K. F. Ball Bearings 


BALLOONS AND 
BLES 


Connecticut Aircraft Co. 

Custer Specialty Co. (Statoscope) 

French-American Balloon Co 

Goodyear Tire and Rubber Co. 

Janney-Steinmetz and Co (Hy 
drogen Cylinders) 

United States Rubber Co. 


BAROGRAPHS 
ROMETERS 
Green, Henry J. 
Haustetter, A 
Sussfield & Lorch 
Taylor Instrument Companies 


BATTERIES 


Electric Storage Battery Co 


BEARING METALS 
American Bronze Co 
Fahrig Metal Co. 
Magnolia Metal Co 


CARBURETORS 

Miller Carburetor Co. 
Stromberg Motor Devices Co 
Wheeler and Schebler 

Zenith Carburetor Co. 
CLOCKS AND WATCHES 
Ingersoll, Robt. H., and Bro 
Chelsea Clock Co. 

Depollier, J., & Son 

Waltham Watch Co. 


CLOTHING 

Abercrombie & Fitch 
Meyrowitz, E. B. (goggles) 
N. Y. Sporting Goods Co 
Rogers, Peet & Co 
Sanders Co. 

Spaulding, A. G., & Bros 


COMPASSES 
Sperry Gyroscope Co. 
Taylor Instrument Companies 


DOPE AND VARNISH 
Adams & Elting Co. 
American Emaillite Co 
Chemical Products Co. 
Conover, The C. E., Co 
DuPont Chemical Work 
Flexible Compound Co 
National Aeroplane Co 
Pratt & Lambert 
Standard Varnish Works 
Valentine & Co 

Weeks & Co 


DRIFT INDICATOR 


Sperry Gyroscope Co. 


DYNAMOMETER 


Sprague Electric Works 


ENGINE PARTS 
Allegheny Forging Co 
Burd High Compression Ring 
Doehler Die Casting Co 
Erie Specialty Co. 

Fibre Finishing Cx 

Gifford, Leland Co 

Gill, P, H., & Sons 
Hydraulic Pressed Steel Co 
Levett, Walker M., Co. 
Park Drop Forge Co. 
Standard Parts Co 
Taft-Pierce Mfg. C« 

Tioga Steel & Iron Co 
Williams, J. H., & Co 
Wyman-Gordon Co. 


EXHIBITION COMPANIES 
The Cessna Exhibition Co 
Granburg, Gustav 

Miller Aeroplane Co 
Weeks-Smalley Co 
FABRICS 

Courtrai Mfg. ¢ 

Lamb, Finlay & Co 
McBratney, Robt & Co 
Scott, Hutchison Co 
Whitman, Clarence & Co 
FIRE EXTINGUISHERS 
Fyr-Fyter Co., The 
Johns-Manville Co., H. W 
Pyrene Mfg. Co 

GASKETS 


Fibre Finishing Co 


DIRIGI 


AND BA- 


GLUE 
Ferdinand 


*& Adan 


GAGES 

Crosby Steam Gage & Valve Co 
Foxboro Co., The, Ine. 

United States Gage Co 


HANGARS 
American Bridge Co. 
Anchor Corrugating Constr. Co 
Ashley Steel Bldg. Co. 

Howell, Field & Goddard, Inc. 
Keasby & Mattison 
Milliken Bros. 
Virginia Bridge & Ii 


LIFE PRESERVERS 


Universal Safety Mattress Co 


LUMINOUS COMPOUND 
Cold Light Mfg. Co. 

Radium Dial Co. 

Radium Luminous Material Corp. 


MAGNETOS 

Bosch Magneto Co 
Berkshire Magneto Corp 
Ericsson Mfg. Co. 

Remy Electric Co 


Splitdorf Electrical Co 


METALS 
American Vanadium Co 
Acieral Co. of America 
num Steel) 

Bethlehem Steel Co 
Detroit Pressed Steel Co 
Federal Pressed Steel Co 
Garland Ventilator Co 
Gueder, Paeschke & Frey Co. 


MODEL AIRPLANES 
Ideal Aeroplane Supply Co 
Wading River Mfg. Co 


MOTORCYCLES 
Excelsior Motor Mfg 
Harley-Davison Co. 
Hendee Mfg. Co. 


Henderson Motorcycl 


OILS AND LUBRICANTS 
Baker Castor Oil Co 

Graphite Lubricant Co 

Gulf Refining Co. 

Sheppard Ideal Oil Co 
Standard Oil Co. 

Texas Co 

Vacuum Oil Co. 


OIL PUMPS 
Wayne Oil Tank & Pump Co 


ORDNANCE 


Co 


Buck Air Craft and Munitions Co. 


Colt Firearms Co 
Driggs-Seabury Ordnance Corp 
General Ordnance Co. 

Maxim Silencer Co., 

Savage Arms Co 


PACKING 
Fibre Finishing Co. 
PHOTOGRAPHY 
Brock, Arthur, Jr. 
Herbert & Huesgen Co 
PONTOONS 
Niagara Boat Co 
Welen Marine Equi; 
PROPELLERS 
American Propeller & Mfg. Co. 
Aviauto Mfg. Co 
Buffalo Aeroplane Corp. 
Cc. M. O. Physical Laboratory 
or Pr 


nent Co 


' i Ope ‘ ’ 
Schweizer & West Mfg. Co. 
Washington Aeroplane Co 
PYROMETERS 

Foxboro Co., The, Inc. 

Shore Instrument & Mfg. Co 
Taylor Instrument Companies 


RADIATORS 

Auto & Aero Sheet Metal Co 
A-Z Co. 
Bush Mfg. Co. 
El Arco Radiators Co. 
Livingston Radiator Co 


Rome-Turney Radiator & Mfg. Co. 


The English & Mersick Co 


SCELEROSCOPE 


Shore Instrument & Mfg. Co. 


(Alumi- 


Supply Co. 


SEA SLEDS 


Murray & Tregurtha 


SHOCK ABSORBERS 
Wood, J. W. Elastic Web Co, 


SPARK PLUGS 
Champion Ignition Co. 
Johns-Manville Co., H. 
Pyro Ignition Co. 
Rajah Auto Supply Co. 
Splitdorf Electrical Co 


SPEED INDICATORS 

Foxboro Co., The, Inc. 

Johns-Manville Co H. W. 

Stewart Warner Speedometer 
Corp. 


STABILIZERS 


Greene Aeronautica! Co. 
Martin Arodynamic Stabilizer, 
Sperry Gyroscope Co. 


STARTERS 

Bijur Motor Lighting Co. 

Christensen, The, Engineering Co 

Dayton Engineering Laboratories 
Co. 

Motor Compressor Co. 

Northeast Electric Co. 

Wagner-Hoyt Electric Co. 


TACHOMETERS 
Johns-Manville Co H. W. 
Nelson Blower & Furnace Co, 
Queen-Gray Co. 

Stewart Warner Speedometer Corp, 
Veeder Mfg. Co. 


TANKS 
Janney, Steinmetz & Co 


TELEPHONES 


General Accoustic Co. ( Aviaphone), 
Streator Electric Co 
Telautograph Corp 

Western Electric Co 


THERMOMETERS 
Foxboro Co., The, Inc. 
Taylor Instrument Companies 


TIRES AND RUBBER 
Goodyear Tire & Rubber Co. 
Hodgman Rubber Co. 
United States Rubber Co. 


TOOLS 

Browne & Sharpe 

Cooper, The John D., Aeroplane 
Cc 


Hall-Scott Motor Car Co. 
TRUCKS AND TRAILERS 


Federal Motor Truck Co, 

Four Wheel Drive Auto Co. 

Nash Motors Co 

Packard Motor Car Co. 

Sechler & Co., The 

Service Motor Truck Co 

White Co. 

TUBING 

Empire Art Metal Co. 

Frasse, Peter A., & Co 

TURNBUCKLES 

Aero Mfg. & Accessories Co 

Ajax Iron Works 

Cc. E. Aeroplane Works 

Dillner-Meyer Mfg. Co 

Erie Specialty Co. 

National Aeroplane Co 

New York & Hagerstown Metal 
Stamping Co 

Standard Screw Co. 

WHEELS 

Ackerman Wheel Co, 

WIRE 

American Steel and Wire Co. 

Electric Cable Co. 

Roebling’s, John A Son 

Simplex Wire and Cable Co. 


WIRELESS 

American Radio & Research Corb 
American Wireless Tel. Co. 
Cutting & Washington. 


WOODS 

Aleock Co., John L. 
American Balsa Corp. 
Chetham Lumber Co. 
Delatour, J. 

Dutton, A. C. Lbr. Corp. 
Ludlow, Israel 

Mengel, C. C.. & Bros. Co. 








AVIATION 














ERIE 


IS READY! 





At this time, the most critical in our 
country’s history, all hands must stand 
by to aid the Government. 


The Erie Specialty Company is prepared 
to offer the greatest possible co-opera- 
tion to the American manufacturer of 
aircraft, so that our government in this 
emergency may have the finest possible 
productions of the aeronautic industry. 


Send us your requirements 


ERIE 


IS READY! 








AIRCRAFT METAL PARTS 
SCREW MACHINE PRODUCTS 
ALUMINUM CASTINGS 


‘‘All Erie Standard’’ 


ERIE SPECIALTY COMPANY 
ERIE PENNSYLVANIA 






































THE MARTIN TWO PLACE 
RECONNAISSANCE TRACTOR 


MODEL R 
Convertible Land and Water 


Ordered by 
the United States Army and Navy 


Wright-Martin Aircraft Corporation 

















